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Fast T rack 
objective Arithmetic 


Today, there is a plethora of books available in the market on Objective Arith¬ 
metic which seems to be complete in their way, but are still unable to fully satisfy 
the aspirants. 

LET US KNOW SOME OF THE REASONS 

Lack of Understanding the Basic Concepts 

Mostly, students face a competitive examination on the base of their knowledge about mathemat¬ 
ical rules, formulae and concepts. Inspite of having the knowledge, he lacks behind when he faces 
questions in the examination. Does he realise this inability? Yes, he does but feels confused and 
blocked when he is unable to solve them and is left with a sense of grudge that he could solve 
it. The only reason behind this problem is the understanding of basic concepts. If he would have 
been clear with them, he could solve any of the questions because as a matter of fact, every ques¬ 
tion is based on a particular concept which is just twisted in the examinations to judge the overall 
ability of a student. 

Inappropriate Use of Short Tricks 

This is the second biggest problem in front of the aspirants. The number of questions asked in the 
competitive examination is much more than the time assigned for diem. This leads die aspirants 
to use shortcut mediods. Although, diese mediods prove to be beneficial in some cases, but due to 
time management problems, he gets bound to use these methods irrationally and inappropriately. 
As a result, he jumbles between all the shortcuts which lead to wrong answers which could have 
been solved if he knew when and where to apply the shortcut methods. 

Inability to Distinguish Between the Applications of Formulae 


We all are aware of the amount examination creates on the 

mindset of an aspirant. Succumbed to such pressure, an aspirant is unable to decide the appro¬ 
priate formula to be applied in a particular step. During the crisis of time, such confusion adds 
to the problems and squeezes in more time and results to an unsatisfactory score. 

Keeping in mind all kinds of problems faced by an aspirant in a competitive examination, we 
have developed diis book with profound interest in a step-wise method to encounter all your 
queries and worries. This book named ’FAST TRACK ARITHMETIC is wordiy to fulfill your 
expectations and will help you as loyal guide throughout. 

OUTSTANDING QUALITIES OF FAST-TRACK 
OBJECTIVE ARITHMETIC 

Use of Fundamental Formulae and Method 


In this book, all the fundamental formulae and methods have been presented in such a striking yet friendly 
and systematic manner that just going through them once will give you an effective grasp. They have been 
present in such a manner that they, will never let you get confused between fast track technique and basic 
method. 


Appropriate Short Cut Methods 

An important feature of this book is its short cut methods or tricks given in the name of "fast track formulae 
or techniques". Each technique is given with its basic or fundamental method. So, that a student can use 
these tricks according to their desire and save there precious time in exams. 

Division of Exercises According to the Difficulty Level 

Based on the standard and level of difficulty of various questions, the exercises are divided into two parts 
i.e., 'Base level exercise' for relatively easier questions and 'Higher skill level exercise' for difficult ques¬ 
tions. 'Multiconcept questions' which requires a use of different concepts in a single question have also 
been incorporated with important chapters. 

Special Emphasise on Geometry, Trigonometry and Mensuration 

Now-a-days, Questions from geometry, trigonometry and mensuration are asked in large numbers in dif¬ 
ferent exams. So, a large variety and number of questions are provided for tiiese chapters. 


Completely Updated with Questions from Recent Exams 


This book is incorporated with die exams, held in year 2013-14. 


This book is a brain child of Mr Deepesh Jain, Director, Arihant Publications (India) Limited. Richa Agar- 
wal, Diwakar Sharma and Shivam Mittal have given their best and sincere efforts for die completion and 
final presentations of die book. 

The entire project has been managed and supervised by Mr Mahendra Singh Rawat and Mr Amit Verma. 
Aas Mohammed and Pradeep are to be complemented for very apt designing to the book cover. Amit 
Bansal and Mayank Saini have given their expertise in the layout of the book. Everyone's contribution for 
tiiis book is very special and is worthy of great applause. Reader's recommendations will be highly treas¬ 
ured. 


With best compliments 

Rajesh Verma 
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Chapter 

01 

Number System 


A system in which we study different types of numbers, their 
relationship and rules govern in them is called as number 
system. 

In the Hindu-Arabic system, we use the symbols 0, 1,2, 3, 4, 5, 

6, 7, 8 and 9. These symbols are called digits. Out of these ten 
digits, 0 is called an insignificant digit whereas the others are 
called significant digits. 

Numerals 

A mathematical symbol representing a number in a systematic manner is called a numeral repres¬ 
ented by a set of digits. 

How to Write a Number 

To write a number, we put digits from right to left at the places 


designated as units, tens, hundreds, thousands, ten thousands, 


lakhs, ten lakhs, crores, ten cror e S(oursmahboob.wordpress.com 


Let us see how the number 308761436 is denoted 
It is read as 


Ten crcres 

Crr.'iK 

Ten arfiB 

Lakhs 

Tar thou«jids 


-i.nd'eOB 

Tens 

Urilfl 



10* 

tDP 

HF 

10P 

idp 

?d a 

10P 

a 

0 

A 

7 t 

6 

1 i 

< 

a 

^ t 


Thirty crore eighty seven lakh sixty one thousand four hundred and thirty six. 

Face Value and Place Value of the Digits in a Number 

Face Value 

In a numeral, the face value of a digit is the value of the digit itself irrespective of its place in 
the numeral. For example In the numeral 486729, the face value of 8 is 8, the face value of 7 is 
7, the face value of 6 is 6, the face value of 4 is 4, and so on. 

Place Value (or Local Value) 

In a numeral, the place value of a digit changes according to the change of its place. 


Look at the following to get the idea ofplace value of digits in 72843016. 


CrtrtS 1 — 

■" Place value 

Ten Lakhs 2 — 

—Place value 

Lakhs 8 — 

— *■- PLaee value 

Tan ThDusands 4 — 

—Piece vftlwc 

Thousands 3 - 

— Place value 

Hundreds 0 — 

-Place value 

Tens 1 — 

*■ Place value 

Unite G — 

— Place value 


of 7- 

-► 7x 10QDG0QD = 70000000 

of r 2 - 

- 2« 1000000 = 20IXCTO 

of a - 

8x 1C0QQQ - 8Q0D0G 

of 4 

4 x 1COOO & 40000 

Of 3 - 

3k 1000 = 3000 

of Q - 

-p- Q* 100=0 

of 1- 

-► 1 * 10= 10 

of fi 

6x1=6 


It is clear from the above presentation that to obtain the place value of a digit in a numeral, we multiply the 
digit with the value of its place in the given numeral. 


Types of Numbers 
















1. Natural Numbers 
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Natural numbers are counting numbers. They are denoted by N. For example N = {1,2,3,...}. 

♦ All natural numbers are positive. 

♦ Zero is not a natural number. Therefore, 1 is the smallest natural number. 

2. Whole Numbers 

All natural numbers and zero form the set of whole numbers. Whole numbers are 
denoted by W. 

For example W = {0,1,2,3,...} 

♦ Zero is the smallest whole number. 

Whole numbers are also called as non-negative integers. 

3. Integers 

Whole numbers and negative numbers form the set of integers. They are denoted by/. 

For example / = {...,-4,-3,-2,-l,0,l,2,3,4,...} 

Integers are of two types, (i) Positive Integers Natural numbers are called as positive integers. They are 
denoted by I. 

For example I + = {1,2,3,4,...} 

(ii) Negative Integers Negative of natural numbers are called as negative integers. They are denoted by 
/~. For example /~ ={-1,-2,-3,-4,...} 

♦ 'O' is neither +ve nor -ve integer. 

4. Even Numbers 


A counting number which is divisible by 2, is called an even number. For example 2, 4, 6, 8, 10, 12,... etc. 


♦ The unit's place of every even numK?f / ^ffl^/^t^ ^ ^■^f ^ ^?!P^ ss ■ co,77 


5. Odd Numbers 

A counting number which is not divisible by 2, is known as an odd number. 

For example 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, ... etc. ♦ The unit's place of every odd number will be 1,3, 5, 
7 or 9. 

6. Prime Numbers 

A counting number is called a prime number when it is exactly divisible by, 1 and itself. 

For example 2, 3, 5, 7, 11, 13, ... etc. 

♦ 2 is the only even number which is prime. 

♦ A prime number is always greater than 1. 

♦ 1 is not a prime number. Therefore, the lowest odd prime number is 3. 

♦ Every prime number greater than 3 can be represented by 6n + 1, where n is integer. 


How to test a 

Number Is prime or not? 

|f p = Given number, '.hen 
<i) Red whole number * such that # > ^P- 
(ii) late all the prime Jiumbe* less than or 

(Hi) ?,»n“oUh..c divides P P 

prime otherwise P is rvcm'prime._ 

FflXttflFFipfe LetP = m<lMrly 

Prime numbers upto Vtaie-Zi 3,^7rl I. U- 

Mo one of these divide; 193 exactly. 

Hence, 193 is a phme number. 


7. Composite Numbers 

Composite numbers are non-prime natural numbers. They must have atleast one factor apart from 1 and 
itself. 



For example 4, 6, 8, 9, etc. 
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♦ Composite numbers can be both odd and even. 

♦ 1 is neither a prime number nor composite number. 

8. Coprimes 

Two natural numbers are said to be coprimes, if their HCF is 1. For example (7, 9), (15, 16) 

♦ Coprime numbers may or may not be prime. 

9. Rational Numbers 

A number that can be expressed as p/q is called a rational number, where p and q are inteqers and a ■ *■ 0. 

* * 3 7 fl 13 

For example — etc. 

^ 5 9 9 15 

10. Irrational Numbers 

The numbers that cannot be expressed in the form of p/q are called irrational numbers, where p and q are 
integers and q * 0. 

For example -J2, V3, -Jl, VTT etc. 

♦ 7C is an irrational number as 22 / 7 is not the actual value of n but it is its nearest value. 

♦ Non-periodic infinite decimal fractions are called as irrational number. 

11. Real Numbers 

Real numbers include rational and irrational numbers both, 

Pot example -, V2, ^ 

kT if 

♦ Real numbers are denoted by R. 


Operations on Numbers 


Addition 
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When two or more numbers are combined together, then it is called addition. Addition is de¬ 
noted by ’ + ’ sign. For example 24 + 23 + 26 = 73 

Subtraction 

When one or more numbers are taken out from a larger number, then it is called subtraction. 
Subtraction is denoted by sign. 

For example 100 - 4 - 13 = 100 - 17=83 

Division 

When D pud d are two numbers, then — is called the operation of division, where 


u is the dividend and d is the divisor. A number which tells how many times a 


divisor (d) exists in dividend D is called the quotient Q. 


If dividend D is not a multiple of divisor d, then D is not exactly divisible by d and 


in this case remainder R is obtained. 


Let us see the following operation of division 


Let 

Then, 


D =17 and tf=3 
D17 .2 

d~3 3 


Here, 5 = Quotient (CH 

3 - Divisor (d) 

and 2 = Remainder (R) 

Vife see, 

3 pLvisor) x5 (Quotient) + 2 (Remainder) -17 (Dividend) 
Hence, we can write a formula, 


Dividend - (Divisor x Quotient) + Remainder 


Multiolication 




When 'a! is multiplied by added 'a' times. It is denoted by 

V. 

Let us see the following operation on Multiplication If a =2 and b = 4, then 2x4=8 

or (2+ 2+ 2+ 2) =8 Here, 'a! is added 'b' times or in other words 2 is added 4 times. Similarly, 
4x2=8 or (4+ 4) =8 In this case, 'Z?' is added 'a! times or in other words 4 is added 2 times. 

Divisibility Tests 

Divisibility by 2 When the last digit of a number is either 0 or even, then the number is divisible 
by 2. For example 12, 86, 472, 520, 1000 etc., are divisible by 2. 

Divisibility by 3 When the sum of the digits of a number is divisible by 3, then the number is 
divisible by 3. For example (i) 1233 l+2 + 3 + 3 = 9, which is divisible by 3, so 1233 

must be divisible by 3. (ii) 156 1 + 5 + 6= 12, which is divisible by 3, so 156 must be divisible 
by 3. 

Divisibility by 4 When the number made by last two-digits of a number is divisible by 4, then 
that particular number is divisible by 4. Apart from this, the number having two or more zeroes 
at the end, is also divisible by 4. For example (i) 6428 is divisible by 4 as the number made by 
its last two 

digits i.e., 28 is divisible by 4. (ii) The numbers 4300, 153000, 9530000 etc., are divisible by 4 
as they have two or more zeroes at the end. 

Divisibility by 5 Numbers having 0 or 5 at the end are divisible by 5. 

For example 45, 4350, 135, 14850 etc., are divisible by 5 as they have 0 or 5 at the end. 

Divisibility by 6 When a number is divisible by both 3 and 2, then that particular number is 
divisible by 6 also. 

For example 18, 36, 720, 1440 etc., are divisible by 6 as they are divisible by both 3 and 2. 
Divisibility by 7 A number is divisible by 7 when the difference between twice 


the digit at ones place and the number formed by other digits is either zero or a multiple of 7. 


For example 658 is divisible by = 49. As 49 is divisible by 7, the 

number 658 is also divisible by 7. 

Divisibility by 8 When the number made by last three digits of a number is divisible by 8, then 
the number is also divisible by 8. Apart from this, if the last three or more digits of a number are 
zeroes, then the number is divisible by 8. For example (i) 2256 As 256 (the last three digits of 
2256) is divisible by 

8, therefore 2256 is also divisible by 8. 

(ii) 4362000 As 4362000 has three zeroes at the end. Therefore it will definitely divisible by 8. 

Divisibility by 9 When the sum of all the digits of a number is divisible by 9, then the number 
is also divisible by 9. For example (i) 936819 9+3 + 6 + 8 + 1+9= 36 which is divisible by 

9. Therefore, 936819 is also divisible by 9. 

(ii) 4356 4 + 3 + 5 + 6=18 which is divisible by 9. Therefore, 4356 is also divisible by 9. 

Divisibility by II When a number ends with zero, then it is divisible by 10. 

For example 20, 40, 150, 123450, 478970 etc., are divisible by 10 as these all end with zero. 

Divisibility by V When the sums of digits at odd and even places are equal or differ by a number divisible 
by 11, then the number is also divisible by 11. For example (i) 2865423 Let us see 

Sum of digits at odd places (A) = 2 + 6+4 + 3 = 15 Sum of digits at even places (B) = 8 + 5 + 2 = 15 =>A 
= B Hence, 2865423 is divisible by 11. 

(ii) 217382 Let us see 

Sum of digits at odd places (A) = 2 + 7 + 8 = 17 
Sum of digits at even places (B) = l+ 3 + 2 = 6 
A- B = 17-6 = 11 Clearly, 217382 is divisible by 11. 

Divisibility by 12 A number which is divisible by both 4 and 3 is also divisible by 12. 


For example 2244 is divisible by both 3 and 4. Therefore, it is divisible by 12 also. 


Divisibility by 14 A number which divisible by 14. 


For example 1232 is divisible by both 7 and 2. Therefore, it is divisible by 14 also. 

Divisibility by 1! A number which is divisible by both 5 and 3 is divisible by 15 also. 

For example 1275 is divisible by both 5 and 3. Therefore, it is divisible by 15 also. 

Divisibility by II A number is divisible by 16 when the number made by its last 4-digits is divisible by 16. 

For example 126304 is divisible by 16 as the number made by its last 4-digits i.e., 6304 is divisible by 16. 

Divisibility by 11 A number is divisible by 18 when it is even and divisible by 9. For example 936198 is 
divisible by 18 as it is even and divisible by 9. 

Divisibility by 25 A number is divisible by 25 when its last 2-digits are either zero or divisible by 25. 

For example 500, 1275, 13550 are divisible by 25 as last 2-digits of these numbers are either zero or divis¬ 
ible by 25. 

Divisibility by 125 A number is divisible by 125 when the number made by its last 3-digits is divisible by 
125. 

For example 630125 is divisible by 125 as the number made by its last 3-digits are divisible by 125. 

To Find a Number Completely Divisible by Given 
Number 

Consider a number x r which is when divided by d, gives a quotient q and leaves a remainder r. Then, 

r 

To find the number which is completely divisible by d such that remainder r is zero, follows the example 
given below. 

Ex. 1 Find the number, which on (1) addition (2) subtraction from the number 5029 is completely divisible 
by 17. 

Sol. Dividing 5029 by 17 we find. Remainder =14 








1. The minimum number on adding divisible by 17 = Divisor - 

Remainder = 17 - 14 = 3. 

2. The minimum number on subtraction of which the given number is completely divisible by 17 = Re¬ 
mainder = 14. 


it 6W9 
34 

163 
1S3 

W 

8E 

14 

Unit's Place of an Expression 

Given expression can be of following two types 

1. When Number is Given in the form of Product of Number 

To find the units digit in the product of two or more number we take units digit of every numbers and then 
multiply them. Then, the unit digit of the resultant product is the units digit of the product of original num¬ 
bers. For example 207x781x39x94 

Taking units digit of every number and then multiplying them 
= 7x 1x9x4 = 7x36 [taking units place digit] 

Again, taking units digit and then multiplying 
= 7x6=42 .-. Units digit for 207 x 781x39 x 94 is 2. 

2. When Number is Given in the form of Index 

♦ If the unit's digit number are 0,1, 5 or 6, then the resultant unit's digit remains same. 

For example, (576) 1151 , its units digit is 6. (155) 120 , its unit digit is 5. 

(191) 19 , its unit digit is 1. (900) 51 , its unit digit is 0. 






♦ If units place is 2, then the power 4 and there after represented in the 

form of 2 . 

For example (572) 443 

(—) i.e., (2) 443 = (2) A 4 'taking units place digit 
= (2 4 ) 110 x2 3 =2 4 x2 3 [y (2 4 ) 110 =2 4 ] 

= 16x8 taking units place digit Units place is 8 

♦ In the same way, if units place digit are 4 or 8, then units digit for 4 and 8=6. e.g., 

(124) 372 taking units place digit = (4) 372 = (4 4 ) 93 =4 4 =256 Unit's place digit = 6 

♦ If units digit is 3 or 7, then units digit for 3 and 7=1. 

For example (2467) 153 taking units place = (7) 153 => (7 4 ) 38 xf 
=> 7 4 X7 1 =7 2 x7 2 x7 =49 x49 x7 taking unit's place digit 
=9x9x7 

= 81x7 taking unit's place digit 
= 7 Unit's digit = 7 

♦ If units place is 9 and if the power of 9 is even, then units digit will be 1 and if the power of 9 is odd, 
then units digit will be 9. 

For example (53 9) 140 

Since, power is even for unit's digit 9 

Units digit =1(539) 141 Since, power is odd for unit's digit 9 

Units digit =9 


Basic Number Theory 


♦ Square of every even number is ?^ry odd number is an odd number. 


♦ A number obtained by squaring a number does not have 2, 3 ,7 or 8 at its unit place. 


+ 

+ 

+ 


Sum of first n natural numbers 


nfri+n 

2 


Sum of first rt odd numbers ■ n 2 
Sum of first n oven numbers - nUi + 1) 

Sum pf 9qvm? of liift D iwturpJ numbers * ^ 


Sum pE cubes of brat And L|iml numbers 


[ 


nln + Q j 8 


♦ There are 15 prime numbers between 1 and 50 and 10 prime numbers between 50 and 100. 

♦ If p divides q and r, then p divides their sum and difference also. 

e.g., 4 divides 12 and 20, then 20 + 12 = 32 and 20 -12 = 8 are also divisible by 4. 

♦ For any natural number n, (n - n) is divisible by 6. 

♦ The product of three consecutive natural numbers is always divisible by 6. 

♦ (x m - a” 1 ) is divisible by (x - a) for all values of m. 

♦ {x m - cr" 1 ) is divisible by (x + a) for even values of m. 

♦ {x m + a nl ) is divisible by (x + a) for odd values of m. 

♦ Number of prime factors of cP b q c r d s is p + q + / + s, where a, b, c and d are prime number. 

Multi Concept 

QUESTIONS 

2 

1. Ifn is any odd number greater than 1, then n(n -1) is 


(a) divisible by 96 always (b) divisible by 48 always 





(c) divisible by 24 always (d) None < m^ ahboob - word P ress - com 


A (c) Solving the question by taking two odd numbers greater than 1, i.e., 3 and 5, then n{n 2 -1) for n = 3 => 
3(9-1) => 3x8 = 24 

n(n 2 - 1)forn = 5 => 5(25-1) => 24x5 = 120 Using option we find that both the number are divisible by 24 

2 y6n _ 6 6n, 

n is a integer greater than 0, is divisible by 
(a) 13 (b) 127 (c) 559 (d) None of these 
* (b) 7 6n - 6 6n for « = 1, 7 6 - 6 6 
=> (7 3 ) 2 -(6 3 ) 2 {a 2 -b 2 = (a+ b)(a-b)} 

=> (7 3 - 6 3 )(7 3 + 6 3 ) => (343 - 216) (343 + 216) => 127 x 559 


It is clearly divisible by 127, 


3, Find tfw remainder of 


» 




W 2 


M 3 




is 1 




f Remainder 


= Remainder 


ta m 2 4 1 ) 


ia' 


( 1 ) 


is 1 






= Remainder 




fil 


Remainder -1 


4. If the sum offirst 11 terms of an arithmetic progression equal that of the first 19 terms, Then, what is 
the sum of first 30 terms? 

(a) 0 (b) -1 (c) 1 (d) Not unique 

w (a) Let the first term be a common difference of progression be d According to the question, 
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10d]-y ga-K IB d] 

=» 18* + 232a 1 - C 

=» 2a+2£d - 0 

Sw = — ga + 29d]= — x 0 = 0 
"2 2 

Fast Track Practice 

Exercise© Base Level Questions 

1. Find the place value of 4 in 46127. 

(a) 4 (b) 400 

fcj 40000 (d) 4000 
(e) None of the above 

2. Find the place value of 7 in 837218. 

(a) 7000 (b) 7 

(C) 700 (d) 70000 
fej None of the above 

What is the place value of 6 in 65489203? [SSCLDC2010] 

(a) 6x10 5 (b) 6x10 4 
(c)6x10 7 (dj 6x10 a 
(e) None of the above 

4. Find the face value of 7 in 942756. 


(a) 7 (b) 700 


(c) 7000 (d) 70000 


yoursmahboob. word press, com 


5. Find the face value of 6 in 652410. 

[SSC LDC 2008] 

(a) 6x10 5 (b) 6x10 4 
(c) 6000 (d) 6 

6. Find the sum of the face values of 9 and 

6 in 907364. [Hotel Mgm, 2007] 

(a) 15 (b) 20 (c)9(d;i8 

7. Find the difference of the face values of 

7 and 2 in 210978. 

(a) 4 b) 3 (c) 6 r A 5 (e) None of the above 

8. Find the sum of place and face values of 

8 in 43836. [Hotel Mgmt 2008] 

(a) 88 (b) 808 

(c) 880 (d) 888 
(e) None of the above 

9. Find the difference of place and face values of 4 in 324372. 

(a) 3996 (b) 3998 
(c) 3398 (dj 3396 


fej None of the above 


10. Find the sum of place value of 6 and mm?rn?n%m& ress - com 

(a) 608 (b) 508 
(c) 609 (d) 507 
(e) None of the above 


11. Find the difference of place value of 4 and face value of 3 in 3784105. 


(a) 3997 (b) 1 
(c) 1000 (d) 3845 
(e) None of the above 


12. When 121012 is divided hy 12, the remainder is [CTET 2012] 


(ajO (b)2 (c)3 (d)4 


13. The sum of place values of 2 in 2424 is 


[CTET 1012] 

(a) 4 (b) 220 
(c) 2002 (d) 2020 


14. The pair of numbers which are relatively prime to each other is [CDS 2012] 


(a) (68, 85) (b) (65, 91) 

(c) (92, 85) (d) (102, 153) 


15. Find the sum of 1st and 2nd prime numbers. 


(a) 5 (b) 3 (c) 7 (d) 2 (e) None of the above 


16. Find the product of 1st natural number and 1st prime number. 


(a) 4 (b) 3 (c) 2 (d) 5 (e) None of MS8 feboob.wordpress.com 


17. The product of 1st natural, 1st whole and the 1st prime numbers is equal to 


(a) 5 (b) 0 (c) 9 (d) 7 (e) None of the above 


18. The product of any number and the 1st whole number is equal to 


(a) 0 (b) 2 (c) 1 (d) -1 (e) None of the above 


19.A rational number is expressed as ... where, p and q are integers and q * 0. 

fa) pq (b) p + q (c) p-q {d} t 

Q 


(e) None of the above 


20.2/3 is a rational number whereas V2/V3 is [CLAT2013] 


(a) also a rational number 

(b) an irrational number 

(c) not a number 

(d) a natural periodic number 


21. Which of the following is a prime number? 


(a) 35 (b) 53 (c) 88 (d) 90 (e) None of the above 


22. The number of all prime numbers less than 40 is ... 


(a) 15 (b) 18 (c) 17 (d) 12 (e) None of the above 


23. Find the quotient when 445 is divided by 5. 


(a) 78 (b) 48 (c) 79 fdj 89 (e) None of the above 


24. Find the remainder when 54 is divided by 17. 


(a) 5 (b) 3 (c) 2 (d) 7 (e) None of AWSS8 feboob.wordpress.com 


25. Find the dividend when divisor is 13, quotient is 30 and remainder is 12. 


(a) 402 (b) 543 (c) 436 (d) 455 (e) None of the above 


26. What is the remainder in the expression 


29—? 26 

(a) 29 (b) 26 fc; 18 (d) 0 
fej None of the above 


27. Find the dividend from the expression 


41±. 19 

(a) 783 fbj 800 (cj 893 (dj 387 
fej None of the above 


28. When 1/7 of a number is subtracted from the number itself, it gives the same value as the sum of all the angles of a 
triangle. What is the number? [Bank PO 2010] 


(a) 224 (b) 210 (c) 140 (d) 350 (e) 187 


29. What least number must be added to 1057 to get a number exactly divisible by 23? 


(a) 1 (b) 3 (c) 2 (d) 4 (e) None of the above 


30. In a division sum, the divisor is ten times the quotient and five times the remainder. If the remainder is 46, then find 
the dividend. [General Insurance 2007] 


(a) 5388 (b) 5343 
(c) 5336 (d) 5391 


(e) None of the above 


31. The product of two consecutive odd r&WSPW fM^umber? [Bank Clerks 2009] 


(a) 89 (b) 85 (C) 91 (d) 83 (e) None of the above 


32. The sum of the four consecutive even numbers is 284. What would be the smallest number? [Bank PO 2010] 


(a) 72 (b) 74 (c) 68 (d) 66 (e) None of the above 


33. The sum of the digits of a two-digit number is 14 and the difference between the two digits of the number is 2. What 
is the product of the two digits of the two-digit number? [Bank Clerks 2009] 


fa; 56 

(b) 48 

(c) 45 

(d) Couldn't be determined 

(e) None of the above 


34. What number should be added to 231228 to make it exactly divisible by 33? 


[CDS 2012] 

(a) 1 (b) 2 (c) 3 (d) 4 

Exercise © Higher Skill Level Questions 

1. Find the sum of first 25 natural numbers. 

(a) 432 (b) 315 (c) 325 (d) 335 (e) None of the above 

2. Find the sum of the squares of first 35 natural numbers. 

(a) 14910 (b) 15510 
(c) 14510 (d) 16510 


(e) None of the above 


3. Find the sum of the cubes of first 15 n«»^* S - COm 

(a) 15400 (b) 14400 

(c) 16800 (d) 13300 

4. Find the sum of first 37 odd numbers. 

[Hotel Mgmt. 2010] 

(a) 1369 (b) 1295 (c) 1388fdJ 1875 (e) None of the above 

5. Find the sum of first 84 even numbers. 

[Bank clerks 2008] (a) 7140 (b) 7540 (c) 6720 (d) 8832 (e) None of the above 

6. Sum of first 15 multiples of 8 is 

[CUT 2013] 

(a) 960 (b) 660 
(c) 1200 (d) 1060 

7. The product of four consecutive natural numbers plus one is [CDS 2014] 

(a) a non-square 

(b) always sum of two square numbers 

(c) a square 

(d) None of the above 

Find the unit digit in the product of (268 x 539 x 826 x 102). [MBA 2009] 

(a) 5 (b) 3 (c) 4 (d) 2 


(e) None of the above 


9. Find the unit digit in the product of (43W?$?W" 1 


(a) 6 (b) 8 (c) 1 (d) 3 (e) None of the above 

10. What is the unit digit in (6817) 754 ? 

(a) 8 (b) 4 (c) 2 (d) 9 (e) None of the above 

11. What is the unit digit in 
(3 65 x6 59 x7 71 )? 

(a) 6 (b) 4 (C) 2 (d) 1 (e) None of the above 

12. Find the last two-digits of 15x37x63x51x97x17 [IBAC1O2012] 

(a) 35 (b) 45 (c) 55 (d) 85 

13. How many rational numbers are there between 1 and 1000? [CDS 2012] 

(a) 998 (b) 999 
(c) 1000 (d) Infinite 

14. The sum of 5 consecutive even numbers A,B,C,D andE is 130. What is the product of A and E ? [Bank Clerks 2009] 

(a) 720 (b) 616 (c) 660 (d) 672 (e) None of the above 

15. The sum of the five consecutive numbers is equal to 170. What is the product of largest and the smallest numbers? 

[Bank Clerks 2011] 

(a) 1512 (b) 1102 (c) 1152 (d) 1210 (e) None of the above 

16. Which of the following numbers always divides the difference between the squares of two consecutive odd integers? 

[Bank Clerks 2009] 


(a) 7 (b) 3 (c) 8 (d) 6 (e) None of the above 


17. A number divided by 56 gives 29 as rlf$aimfef a lam? n uftWS^cffwlled by 8, the remainder will be ... 

[SSC CCL 2007] 

(a) 4(b) 5 
(c) 6 (d) 7 

18. On dividing a certain number by 357, the remainder is 39. On dividing the same number by 17, what will be the 
remainder? 

(a) 5 (b) 3 (c) 7 (d) 6 (e) None of the above 

19. A number when divided by 5, leaves 3 as remainder. What will be the remainder when the square of this number is 
divided by 5? 

(a) 3 (b) 4 (c) 5 (d) 0 (e) None of the above 

20. In a question on division with zero remainder, a candidate took 12 as divisor instead of 21. The quotient obtained by 
him was 35. Find the correct quotient. 

(a) 10 ^ 12 (c) 20 (d) 15 (e) None of the above 

21. A number when divided by a divisor leaves a remainder of 24. When twice the original number is divided by the 
same divisor, the remainder is 11. What is the value of the divisor? [IB ACIO 2013] 

(a) 13 (b) 59 
(c) 35 (d) 37 

22. The number 58129745812974 is divisible by [CDS 2012] 

fall (b)9 

(c) 4 (d) None of these 

23. How many numbers between - Hand 11 are multiples of 2 or 3? [CDS 2012] 


(a) 11 (b) 14 


(c) 15 (d) None of these 
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24. Which one of the following numbers is divisible by 11? [CDS 2013] 

(a) 45678940 (b) 54857266 
(c) 87524398 (d) 93455120 

25. When 17 200 i s divided by 18, find the remainder. 

(a) 1 (b) 4 (c) 5 (d) 3 (e) None of the above 

26. What is the remainder when 4 1000 is divisible by 7? [CDS 2014] 

(a) 1(b) 2 

(c) 4 (d) None of these 

27. A common factor of (41 43 + 43 43 ) and (41 41 +43 41 )is... 

(a) (43 - 41) (b) (41 41 +43 41 ) 

(c) (41 43 + 43 43 ) (d) (41 + 43) (e) None of the above 

28. The remainder when 9 + 6 is divided by 8 is [SSC CGL (Main) 2012] 

(a) 2 (b) 3 

(c) 5 (d) 7 

29. What will be the remainder when 19 100 is divided by 20? [SSC CGL (Main) 2012] 

(a) 19 (b) 20 
(c) 3 (d) 1 

30. It is given that (2 s2 + 1) is exactly divisible by a certain number. Which of the following is also definitely divisible 
by the same number? 

(a) (2 16 + 1) (b) (2 16 -1) 
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(c)7x2 13 fdj (2 96 + 1) 

(e) None of the above 

31. The number (6x + &x) for natural number x is always divisible by ... 

fa; 6 and 12 (b) 12 only 
(c) 6 only (d) 3 only 
(e) None of the above 

32. 19 5 + 21 5 is divisible by [CDS 2013] 

(a) Only 10 (b) Only 20 

(c) Both 10 and 20 

(d) Neither 10 nor 20 

33. If 'a' is a natural number, then the largest number dividing (a - a) is 

(a) A (b) 5 

(c) 6 (d) 7 

(e) None of the above 

34. 7 - 4 is exactly divisible by which of the following number? [SSC FCI 2012] 

(a) 34 (b) 33 

(c) 36 fdj 35 


35. If TV, (N + 2) and (N + 4) are prime numbers, then the number of possible solutions for N are [CDS 2013] 


(a) 1 (b) 2 


(c) 3 (d) None of these 


36. The smallest positive prime (say p) srKS^?/5 a ^i??fe , a^ff^?/fs S '%^^013] 


raj 5 (b) 11 
(c) 17 fdj 29 

37. If b is the largest square divisor of c and a divides c, then which one of the following is correct? (where, a, b and c 
are integers) [CDS 2013] 

(a) b divides a 

(b) a does not divide b 

(c) a divides b 

(d) a and b are coprime 

38. If re is a whole number greater than 1, then re (re - 1) is always divisible by 

[CDS 2014] 

(a) 12 (b) 24 (c) 48 (d) 60 

39. What is the sum of all positive integers lying between 200 and 400 that are multiples of 7? [IB ACIO 2013] 

(a) 8729 (b) 8700 (c) 8428 (d) 8278 

40. Consider the following statements 

I. To obtain prime numbers less than 121, we are to reject all the multiples of 2, 3, 5 and 7. II. Every composite number 
less than 121 is divisible by a prime number less than 11. 

Which of the statements given above is/are correct? [CDS 2013] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

41. Consider the following statements 


I. 7710312401 is divisible by 11. II. 173 YP^p?im§ nufiSlr. l Wfif?S r §?f&l'?tafements given above is/are correct? [CDS 
2013] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

42. If & is a positive integer, then every square integer is of the form [CDS 2013] 

fa; Only 4k (b) Ak or Ak + 3 

(c) 4/c+ 1 or 4/c + 3 (d) Ak or >4/c + 1 

43. Every prime number of the form 3k + 1 can be represented in the form 6m + 1 (where k, m are integers), when 

[CDS 2013] 

(a) k is odd 

(b) k is even 

(c) k can be both odd and even 

(d) No such form is possible 

Answer with Solutions 

Exercise© Base Level Questions 

1. (C) 4 is at the place of ten thousand. /. Required place value 

= 4 x 10000 =40000 

2. (a) 7 is at the thousand place. /. Required place value 

= 7X 1000 = 7000 


3. (c) 6 is at the place of crore. .'. Required place value 
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= 6x 10000000 =6x 10 7 

4. (a) Face value is the value of digit itself. Required face value of 7 = 7 

5. (d) Face value is the value of digit itself. /. Required face value = 6 

6. (a) The face value is the value of digit itself. So, required sum = 9 + 6 = 15 

7. (d) The face value is the value of digit itself. So, required difference = 7-2 = 5 

8. (6) Place value of 8 = 800 

and face value of 8 = 8 .'. Required sum = 800 + 8 = 808 

9. (a) Place value of 4 = 4000 

and face value of 4 = 4 .'. Required difference = 4000 - 4 = 3996 

10. (c) Place value of 6 = 600 

and face value of 9 = 9 .'. Required sum = 600 + 9 = 609 

11. (a) Place value of 4 = 4000 

and face value of 3 = 3 .'. Required difference = 4000 - 3 = 3997 

13] ]ElOlS(10DB4 
12 _ 

101 

b2 

4 

Hence, when 121012 is divided by 12, then remainder is 4. 

13. (d) The sum of place values of 2 in 

2424 = 2 X 1000 + 2X10 = 2000 + 20 = 2020 

14. (c) 92 and 85 are coprime numbers because their HCF is 1. 




15. (a) 1st prime number = 2 and 2nd W imiM§^ b ? ob - WOrd P reSS - COm 
.'. Required sum = 2+3 = 5 

16. (c) 1st natural number = 1 and 1 st prime number = 2 
Required product = 1x2 = 2 

17. (6) 1st natural number = 1, 

1 st whole number = 0 and 1 st prime number = 2 .'. Required product = 1x0x2 = 0 

18. (a) 1st whole number = 0 

Clearly, when any number is multiplied with 0 (the 1st whole number), then the result is 0. 

19. (d) A proven fact. 

20. (£0 -fe is irrational and V3 is also irrational. 

So, —= in also irrational. 

21. (6) 53 has only two factors itself and 1. Hence, it is a prime number. 

22. (d) Prime numbers less than 40 are 
2,3,5, 7, 11, 13, 17, 19, 23,29,31,37 

23. (d) Dividend = 445 and divisor = 5 

445 

Requlrsd quotient * . — = S9 

24. 

17 17 

/. Remainder = 3 

25. (a) Given, Divisor (d) =13, Quotient (Q) = 30 


Remainder (R) = 12 and Dividend (D) = ? 


We know that, 
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D=dxQ+R D = 13X30 + 12 = 390 + 12 = 402 

26. (c) It is clear from the expression that remainder is 18. 

27. (a) Given, 

Quotient (Q) = 41, Divisor (d) = 19 Remainder (R) = 4 and Dividend (D) = ? .'. Dividend D = dxQ + £ = 19x41 + 4 
779 + 4 = 783 


28. (6) Let the number be x. According to the question, 


*_ji = feo 
7 

L. = ]&Q 


29. ca) 


23) 1057 
9 2 

13? 

115 


IV 


.'. Number to be added = (23 - 22) = 1 30.(C) Divisor = 5 X Remainder = 5 X 46 = 230 Also, 10 x Quotient = 230 
Quotient = 23 We know that 

Dividend = (Divisor X Quotient) + Remainder .'. Dividend = (230 x 23) + 46 

= 5290 + 46 = 5336 

(d) Let two consecutive odd number be (x + 1) and (x + 3). According to the question, 

(x + 1) (x + 3) = 6723 => x 2 + 3x + x + 3 = 6723 
=> x z + 4x+3 = 6723 

=> x z +4x+3-6723 = 0 => x z + 4x - 6720 = 0 
=> x 2 + 84x - 80x - 6720 = 0 






=> X (X + 84) - 80 (X + 84) = 0=>(x- fh%00b.wordpress.com 


x = 80,(x*-84) Hence, the greater number = 80 + 3 = 83 

32. (c) Let four consecutive even numbers are x, x + 2, x + 4 and x + 6. According to the question, 

x+x + 2+x + 4 + x + 6 = 284 => 4x+ 12 = 284 

=>4x = 284-12 = 272 

x = ^=68 
4 

33. (6) Let be the ten's digit be x and unit's digit be y. The two-digit number = lOx + y (where, x>y) 
According to the question, 

x +y = 14 ...(i) 
and x -y = 2 ... (ii) 

Solving Eqs. (i) and (ii), we get 
x = 8 and ^ = 6 .'. Required product = 8 x 6 = 48 

34. (c) Given, 33)231228(7006 

231 228 198 30 N ow. 33 - 30 = 3 

.'. On adding 3 to 231228, it is completely divisible by 33. 

Exercise © Higher Skill Level Questions 

1. (c) We know that, 


Sum of first n natural numbers 
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= - n f jt + 1) 

Z 

GiveOj n = Z5 

Required sum = ^ x 26 x 20 

-25 X 13-225 


2. (a) We know that, 

Sum of the squares of first n natural 

number? ■ — n (jt + 1) (3n + 1} 
6 

GJv«n, 

rt-35 

Required sum 

- ix35(3E + 1) (fix 36 4 U 

e 

= - X 35 X 30 X 71 
0 

= 35*0*71 =14010 


3. (6) We know that, 


Sum of the cubes of first n natural numbers 


fn fn + l)"f 

= L ~2 J 

GiyUjUj 

d - 15 

rIE X 16"f 
=L_r_J 

= (i5 x aj 3 = tiaoj B = 14400 


4. (a) We know that, 


2 Sum of first n odd numbers = n 


Given, 


n = 37 





Required sum = (3 if=31x31 
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= 1369 

5. (a) We know that, 

Sum of first n even numbers = n {n+ 1) 

Given, n = 84 

Required sum = 84 (84 + 1) 

= 84X85=7140 

6. (a) first 15 multiple of 8 are 

8, 16, 24.120 

So, 8(1,2,3,4 15) 

Ttwlr sum= 8 

-8 

= 8 X IE X 8 = 960 

7. (c) Product of four consecutive numbers plus one is always a square Illustration 1 Let four consecutive numbers be 3, 
4, 5 and 6. 

= (3 x 4 x 5 x 6) + 1 = 361 = (19) z 

Illustration 2 Let four consecutive numbers be 9, 10, 11 and 12. 

= (9 x 10 x 11 x 12)+ 1 
= 11881 =(109) 2 

8. (c) Product of unit digits 


|"nCjr+ U" 
— 

. 2 J 

' 15 ( 15 + 1 ) 
Z 


= 8X9X6X2 = 864 /. Required digit = 4 









9. (a) Product of unit digits =6x1=6 /. Re^?M r cP« , |^? 0<, - M ' 0f£, P feSS - C0m 


10. (d) Required digit = Unit digit in (7) 754 

= Unit digit in {(7 4 ) 188 x 7 2 } = Unit digit in (1 x 49) = 9 

11. (6) Unit digit in 3 4 = 1 Unit digit in (3 4 ) 16 = 1 
Unit digit in 3 85 = 3 

Unit digit in 6 59 = 6 
Unit digit in 7 4 = 1 
Unit digit in (7 4 ) 17 =1 
7 71 = ( 7 4j 17 x / 

As, 

Unit digit in 7 3 =3 Unit digit in 7 71 =3 Required unit digit = Unit digit in 
(3x6x3) = Unit digit in 54 =4 

12. (a) 15 X 37 X 63 X 51 X 97 X 17 

= 255X37X63X51 X 97 = 35X21 [last two digits] 

= 735 = 35 [last two digits] 

Hence, last two digits of the product is 35. 

13. (d) There can be infinite number of rational numbers between 1 and 1000. 

14. (c) Let five consecutive even number be A = x, .B = x + 2, C = x+4, 

D = x + 6 and E = x + 8 According to the question, X+X+2+X+4+ x + 6+ x + 8 = 130 => 5x+20 =130 


=> 5x= 130-20= 110 


x u 222 yoursmahboob.wordpress.com 
5 

A =22 

A X E - 22 X 3D - BED 


15. (c) Let the five consecutive numbers are x, (x + 1) and (x + 2), (x + 3) and (x + 4). According to the question, x+x+1 
+ x+2+x+3+x + 4 = 170 

5x+ 10 = 170 => 5x = 160 

160 

.. x ■ - 

5 


= 32 Largest number = (x + 4) 

= 32 + 4 = 36 /. Required product 

= 32x36= 1152 

16. (c) Let the two consecutive odd numbers be (2x +1) and (2x + 3). 

.'. Difference = (2x + 3) 2 - (2x + l) 2 

= (2x + 3 + 2x + 1) (2x + 3 - 2x- 1) = (4x + 4) X2 = 8 (x+ 1), 
which is exactly divisible by 8. 

17. (6) Let the number be x. According to the question, 
x = 56A- + 29 Then, 

x = (8 X 7 k) + (8 X 3) + 5 = 8 X (7i + 3) + 5 Therefore, when x is divided by 8, the required remainder = 5 
Dired Approach 

In such type of questions to get the new remainder we simply divide the first remainder by second divisor and remainder 
obtained is the required answer. 


7Q 

/rtoquind jumakndfit = — = remainder. 


18. (a) Let the given number be (357Jr + tyUrsmahboob.WOrdpress.com 


Then, 

(357* + 39) = (17 X 21k) + (17 X 2) + 5 
= 17x(21i + 2) + 5 .«. Required remainder = 5 

19. (6) Let the number be x. According to the question, 

x = (5k + 3) On squaring both sides, we get => x 2 = (5k + 3) 2 = (25£ 2 + 30Jc + 9) 

= 5(5£ 2 + 6k+ 1) + 4 .«. On dividing x by 5, the remainder is 4. 

20. (C) Number = 35X 12 = 420 

Hequired correct quotiAAt ■ ■ £0 

31 

21. (d) Let the divisor be x and quotient be y. Then, number = xy + 24 

Twice the number = 2xy + 48 Now, 2xy is completely divisible by x. On dividing 48 by x remainder is x. x = 48 -11 = 
37 

22. (a) We know that, a number is divisible by 11 when the difference between the sum of its digit at even places and 
sum of digit at odd places is either 0 or the difference is divisible by 11. 

So, number is 58129745812974 Sum of digits at odd places 

= 4 + 9 + 1 + 5+7+2 + 8 = 36 Sum of digit at even places 

7+2 + 8 + 4 + 9+1 + 5 = 36 So, the required difference = 36-36 = 0 /. The number is divisible by 11. 

23. (c) Method I 

Following are the numbers between - 11 
and 11 which are multiples of 2 or 3? 


-10,-9,-8,-6,-4, 


-3,-2, 0, 2,3,4, 6, 8, 9, 10. 
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/. The numbers of multiples 2 or 3, between 


-11 and 11 are 15. Method II 


Numbers between 0 and 11 which are multiples of 2 or 3 


li + il 

2 3 


— = 5 + 3 - 

e 


Number between 0 pn4 - 11 

— + — - — ■ 7 

2 3 6 


7 


/. Number be 15, including "0". 


24. (d) we know that, if the difference between the sum of digits at even places and sum of digits at odd places is (0), 
then the number is divisible by 11. From options. 


(a) 45678940 


Sum of even places =5+7+9 + 0 = 21 Sum of odd places =4+ 6 + 8 + 4 = 22 Their difference = 22-21*0 


(b) 54857266 


Sum of even places =4 + 5+2+6 =17 Sum of odd places = 5+8 + 7+6 = 26 Their difference = 26-17 = 9*0 


(c) 87524398 


Sum of even places =7+2+3+8= 20 Sum of odd places =8 + 5 + 4 + 9= 26 Their difference = 26-20=6*0 


(d) 93455120 


Sum of even places =3+5+1 + 0=9 Sum of odd places =9 + 4 + 5+2 = 20 Their difference = 20-9 = 11+11 = 1 So, it is 
divisible by 11. 25. (a) We know that, (x m - a m ) is divisible by (x + a), for even values of m. (17 200 - 1 200 ) i s divisible 
by (17 + 1). => (17 200 - 1) is divisible by 18. 

When 17 200 is divisible by 18, then the remainder is 1. 
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26. (Cf P.Eirjajjider of 

(4 Y« tiej fiO0 

7 ~ “ 7 

7 7 

4 JC ^ 

7 

27. (d) We know that, when m is odd (x m + a m ) is divisible by (x + a). 
.«. Each one is divisible by (41 + 43)..'. Common factor = (41 + 43) 

28. (d) Required remainder =9 +6 
= (l) 19 + 6=4 

[v8 = 9 - 1, so replaced by 1] 

We have - — — - 
ft 

(8 + i) 19 + e i 1B + g 

m* ----=>- 

S B 

1 E S _ 7 
ft ft 

IfllCM 

2$- (d) Wb have =- 

20 

(20 l) lQ0 
20 

-—-— =>■ — 

zo zo 

.V Remainder w 1 

HflQulflSd ^O^l3i:ii3ldE^f , =■ 1 0 LO ° 

= i-u 100 =t 

Lv£0 = 10 4 1 so IB riiplttuo by(-1JJ 


30. (d) Let 2 32 = x and let (2 32 + l) = (x+l)be divisible by a number n. 
Then,(2 96 + 1) = (x 3 + 1) 

= (x+ l)(x 2 -x + 1) 


which is clearly divisible by n as (x + 1) is divisible by n. 









31. (a) ( 6 X 2 + 6 x) = 6 x (x + 1) which is is even. 

32. (c) We can check divisibility of 19 5 + 21 5 by 
10 by adding the unit digits of 9 and 1 

which is equal to 9 + 1 = 10. 

So, it must be divisible by 10. 

Now, for divisibility by 20 we add 19 and 
21 which is equal to 40. So, it is clear that 
it is also divisible by 20 . 

So,19 5 + 21 5 isdivisiblebybothl0and20. 

33. (C) (2 - 2) = 6 is the largest natural number that divides (a - a) for every number a. 

34. ( 6 ) We know that, (x n -y") is divisible by 

(x — y) for all n and is divisible by (x + y) for even n. 

( 7 12 _ 4 12 ) ^ divisible by(7 + 4) and(7 - 4) => (7 12 _ 4 12) i s divisible by 11 and 3 (7 1Z - 4 12 ) is divisible by 33. 

35. (a) When TV is a natural number, then there is only one possible case that N, (N + 2), [N + 4) are prime numbers, 
When N = 3, then N, (N + 2), {N + 4) = 3, 5, 7 all are primes. 

36. (b) Taking p = 5 

2 P - 1 = 2 5 -1=31 which is prime Taking p = 11 

2 P - 1 = 2 11 - 1 = 2047 Since, 2047 is divisible by 23, so it is not prime. Thus, required least positive prime number 
11 . 

37. (c) Since, b is largest square divisor of c. So, c = bx 


(where, x is not a whole square number) 




Also, a divides c. 
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So, a will divide bx. 

or a will divide b. 

(since, it cannot divide x as it is not a whole 
square) 

38. (a) If n greater than 1, then n z (n z - 1) is always divisible by 12. 

Illustration 1 

Put n = 2, then n z {n z - 1) = (2) 2 (2 2 - 1) = 4 X3 = 12 Illustration 2 Now, put n = 3, then n 2 (n z - 1) = (3) 2 (3 2 - 1) = 9 X 8 
= 72 


39. (a) Least number divisible by 7 and above 200 is 203. 

Greatest number divisible of 7 and below 400 is 399. 

Total numbers divisible by 7 between 200 to 400 are 29 

Now, sum of n terms of AP = — (a + 1) 2 

where, a = 203 ,1 = 399 and n = 29 

= — (203 + 309) 

2 

-8729 

40. (c) Both the statements given are correct. As 121 is the square of 11. So, to obtain prime numbers less than 121, we 
reject all the multiples of prime numbers less than 11 i.e., 2, 3, 5 and 7. Similarly, every composite number less than 121 
is divisible by a prime number less than 11 i.e., 2, 3, 5 or 7. 

41. (c) I. Any number in order to get completely divided by 11 must have the difference between the sum of even place 
digits and the sum of odd place digits equal to 0 or the multiple of 11. In 7710312401, difference between sum of even 
place digits and the sum of odd place digit 0. 


So, it is divisible by 11. 


II. To check divisibility of 173, we can 
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divide the number by all the prime 
numbers from 2 to 13. It is not divisible by 
2, 3, 5, 7, 11 and 13. So, it is a prime 

number. 

Hence, both Statements I and II are correct. 

42. (d) If A: is a positive integer, then every square integer is of the form 4i or 4£ + 1, as every square number is either a 
multiple of 4 or exceeds multiple of 4 by unity. 

43. (b) Every prime number of the form 3k + 1 can be represented in the form 6m + 1 only, when k is even. 
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Chapter 

2 

Number Series 


A number series is a sequence of numbers written from left to right in a certain pattern. To solve the ques¬ 
tions on series, we have to detect/fmd the pattern that is followed in the series between the consecutive terms, 
so that the wrong/missing term can be find out. 

Types of Series 

There can be following types of series 

1. Prime Number Series 

The number which is divisible by 1 and itself, is called a prime number. The series formed by using prime 
number is called prime number series. 

Ex. 1 Find out the next term in the series 7,11,13,17,19,.... 

Sol. Given series is a consecutive prime number series. Therefore, the next term will be 23. 

Ex. 2 Find out the next term in the series 3, 7,17, 31,... . 

Sol. Here, every next prime number takes place skipping one, two, three and four prime numbers, respect¬ 
ively. Hence, the required answer will be 53. Let us see 


( 3 ) 5 (?) 11 13 @ 19 23 yw^ h ^°^a or ^ r ^ ^ 


-r ' —i—' -- 1 -- --i-- 

Shined Skipped Skipr^d SIapiwJ 

2. Addition Series 

The series in which next term is obtained by adding a specific number to the previous term, is known as ad¬ 
dition series. Addition series are increasing order series and difference between consecutive term is equal. 

Ex. 3 Find out the missing term in the series 2, 6,10,14,..., 22. 

Sol. Here, every next term is obtained by adding 4 to the previous term. .*. Required term = 14 + 4= 18 

3. Difference Series 

Difference series are decreasing order series in which next term is obtained by subtracting a fixed/specific 
number from the previous term. 

Ex. 4 Find out the missing term in the series 108, 99, 90, 81,..., 63. 

Sol. Here, every next number is 9 less than the previous number. So, required number = 81 - 9 = 72 

4. Multiple Series 

When each term of a series is obtained by multiplying a number with the previous term, then the series is 
called a multiplication series. 

Note Number which is multiplied to consecutive terms, can be fixed or variable 

Ex. 5 Find out the missing term in the series 4, 8,16, 32, 64,..., 256. Sol. Here, every next number is double 
the previous number. So, required number = 64 x 2 = 128 

Ex. 6 Find out the missing term in the series 5, 20, 80, 320,..., 5120. 

Sol. Here, every next number is 4 times the previous number. So, required number = 320X4 = 1280 

5. Division Series 


Division series are those in which the next term is obtained by dividing the previous term by a number. 





Note Number which divides Ex. 7 Find out the missing term in 

the series 10080,1440, 240,..., 12,4. 


Sol. 


Series pattern 


10000 

7 


n 1440, 


1440 

G 





4 


Hence, missing term is 48. Ex. 8 Find out the missing term in the series 512, 216, 72,..., 12. 


Sof, 512 = 216, 21fi -72. 72 = 3B, 36 = 12 
2 3 2 6 


Hence, missing term is 36. 

6. n 2 Series 

When a number is multiplied with itself, then it is called as square of a number and the series formed by 
square of numbers is called rr series. 

Ex. 9 Find out the missing term in the series 4,16, 36, 64, ..., 144. Sol. This is a series of squares of con¬ 
secutive even numbers. Let us see 

2 2 = 4, 4 2 = 16, 6 2 = 36, 8 2 = 64, 10 2 = 100, 12 2 = 144 Hence, missing term is 100. 

Ex. 10 Find out the missing term in the series 1, 4, 9,16, 25,..., 49. 

2 2 2 2 2 

Sol. This is a series of squares of consecutive natural numbers. Let us see 1 =1,2 =4,3 = 9, 4 = 16, 5 
= 25, 6 2 = 36, 7 2 = 49 Hence, missing term is 36. 

7. (n 2 + 1) Series 

2 

If in a series each term is a sum of a square term and 1, then this series is called (n +1) series. 

Ex. 11 Find out the missing term in the series 10,17, 26, 37,..., 65. Sol. Series pattern 

3 2 + 1 = 10, 4 2 + 1 = 17, 5 2 + 1 = 26, 6 2 + 1 = 37, 7 2 + 1 = 50, 8 2 + 1 = 65 So, required number = 50 

Ex. 12 Find out the missing term in the series 122,145,170,197,..., 257. 


Sol. Series pattern 




II 2 + 1 = 122, 12 2 + 1 = 145, 13 2 + 1 16 2 + 1 = 257 So, correct answer 

is 226 

8. (n 2 -1) Series 

In a series, if each term is obtained by subtracting 1 from square of a number, then such series is known as 

9 

(n -1) series. 

Ex. 13 Find out the missing term in the series 0, 3, 8,15, 24,..., 48. Sol. Series pattern 

l 2 - 1 = 0, 2 2 - 1 = 3, 3 2 - 1 = 8, 4 2 - 1 = 15, 5 2 - 1 = 24, 6 2 - 1 = 35, 7 2 - 1 = 48 So, correct answer is 35. 

Ex. 14 Find out the missing term in the series 224,195,168,..., 120. Sol. Series pattern 15 2 - 1,14 2 - L 13 2 

- 1,12 2 - 1, ll 2 —-1 So, required number =12 - 1 = 143 

9. (n 2 + n) Series 

Those series in which each term is a sum of a number with square of that number, is called as (ir + n) 
series. 

Ex. 15 Find out the missing term in the series 12, 20, 30, 42,..., 72. 

Sol. Series pattern 3 2 + 3, 4 2 + 4, 5 2 + 5, 6 2 + 6, 7 2 + 7, 8 2 + 8 So, required number =7 + 7 = 56 

Ex. 16 Find out the missing term in the series 420,930,1640,..., 3660. Sol. Series pattern 20 2 + 20, 30 2 + 
30, 40 2 + 40, 50 2 + 50, 60 2 + 60 So, required number = 50 + 50 = 2550 

10. (n 2 - n) Series 

2 

Series in which each term is obtained by subtracting a number from square of that number, is known as (n 

- n) series. 

Ex. 17 Find out the missing term in the series 42, 30,..., 12, 6. Sol. Series pattern 
7 2 - 7, 6 2 - 6, 5 2 - 5, 4 2 - 4, 3 2 - 3 So, required number =5 - 5 = 20 

Ex. 18 Find out the missing term in the series 210, 240, 272, 306,..., 380. Sol. Series pattern 
15 2 - 15, 16 2 - 16, 17 2 - 17, 18 2 - 18, 19 2 - 19, 20 2 - 20 So, required number = 19 2 - 19 = 342 


2 

11 . n Series 
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A number when multiplied with itself twice, then the resulting number is called the cube of a number and 
series which consist of cube of different number following a specified sequence, is called as n series. 

Ex. 19 Find out the missing term in the series 1, 8, 27,..., 125, 216. Sol. Series pattern l 3 , 2 3 , 3 3 , 4 3 , 5 3 , 6 3 
So, required number = 4 = 64 

Ex. 20 Find out the missing term in the series 1000,8000,27000,64000,125000,.... 

Sol. Series pattern 10 3 , 20 3 , 30 3 , 40 3 , 50 3 , 60 3 
So, required number = 60 3 = 216000 

12. (n 3 + 1) Series 

o 

Those series in which each term is a sum of a cube of a number and 1, are known as (n +1) series. 

Ex. 21 Find out the missing term in the series 126, 217, 344,..., 730. Sol. Series pattern 5 3 + \ 6 3 + 1, 7 3 + 
1, 8 3 + 1, 9 3 + 1 So, required number = 8 + 1 = 513 

Ex. 22 Find out the missing term in the series 1001, 8001,..., 64001, 125001, 216001. 

Sol. Series pattern 10 3 + 1, 20 3 + \ 30 3 + 1,40 3 + 1, 50 3 + 1, 60 3 + 1 So, required number = 30 3 + 1 = 
27001 

13. (n 3 -1) Series 

Series in which each term is obtained by subtracting 1 from the cube of a number, is known as (n -1) 
series. 

Ex. 23 Find out the missing term in the series 0, 7, 26, 63,124, 215,.... Sol. Series pattern l 3 - \ 2 3 - 1, 3 3 - 
1, 4 3 - 1,5 3 - \ 6 3 - 1, 7 3 - 1 So, required number = 7 3 - 1 = 342 

Ex. 24 Find out the missing term in the series., 7999, 26999, 63999,124999. 

Sol. Series pattern 10 3 - 1, 20 3 - 1, 30 3 - 1, 40 3 - 1 50 3 - 1 So, required number = 10 - 1 = 999 

14. (n 3 + n) Series 



When each term of a series is a sum mmmwfthwgwmsmc series is known as (n 3 + n) series. 

Ex. 25 Find out the missing term in the series 2,10, 30,..., 130, 222. Sol. Series pattern l 3 + 1, 2 3 + 2, + 3 3 
+ 3, 4 3 + 4, 5 3 + 5, 6 3 + 6 So, required number = 4 + 4 = 68 

Ex. 26 Find out the missing term in the series ..., 8020, 27030, 64040. 

Sol. Series pattern 10 3 + 10, 20 3 + 20, 30 3 + 30,40 3 + 40 So, required number = 10 3 + 10 = 1010 

15. (n - n) Series 

When each term of a series is obtained by subtracting a number from its cube, then series is termed as (n - 
n) series. 

Ex. 27 Find out the missing term in the series 0, 6, 24, 60,120,.... Sol. Series pattern 

l 3 -1 2 3 - 2, 3 3 - 3, 4 3 - 4, 5 3 - 5, 6 3 - 6 So, required number =6-6 = 210 

Ex. 28 Find out the missing term in the series ..., 7980, 26970, 63960,124950. Sol. Series pattern 

10 3 - 10, 20 3 - 20, 30 3 - 30, 40 3 - 40, 50 3 - 50 So, required number = 10 3 - 10 = 990 

16. Alternating Series 

In alternating series, successive terms increase and decrease alternately. The possibilities of alternating 
series are 

■fit is a combination of two different series. 

♦ Two different operations are performed on successive terms alternately. 

Ex. 29 Find the next term in the series 15,14,19,11, 23, 8,... 

Sol. Series pattern _ _ 

I- w - \ _ 

15 14 19 11 23 8 [27] 

I_tl_ i\ _i 

Sc a required number - 23 + 4* 27 




Ex. 30 Find the next term in the 

-2 +2 *2 

BO 

So ; required mimher — — — 

*2 *2 -2 

17. Arithmetic Progression (AP) 

The progression of the form a, a+d, a + 2d, « + 3d, ...is known as an arithmetic progression with first 
term a and common difference d. Then, nth term r„ = « + (n -l)d 

Ex. 31 In series 359, 365, 371,..., what will be the 10th term? 

Sol. The given series is in the form of AP. Since, common difference i. e.,d is same. Here, a = 359 and d 
= 6 

10th term = a + (n -1) d= 359 + (10 - 1) 6= 359 + (9 x 6)= 413. 

18. Geometric Progression (GP) 

The progression of the form a, ar, ai, is known as a GP with first term a and common ratio = 
r. Then, nth term of GP T n = ar ff ~ * 

Ex. 32 In the series 7,14, 28, • • •, what will be the 10th term? 

Sol. The given series is in the form of GP. Since, common ration i. e., r is same. Here, a = 7 and r = 2 
10th term = a/ 1 " J = 7(2) (10 - 1} =7x2 9 = 3584 

Types of Questions Asked on Number Series 

There are mainly three types of questions which are asked from this chapter which are as follows 

Type O To Find the Missing Term 

In this type of questions a series is given in which one of the term is missing and it is required to 
find the missing term by detecting the pattern of series. 


50 200 100 too 200 50 400 {25 


Ex. 33 What should be the next term in the following series? 




12 , 24 , 72 , 144 , ? 
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Sol. Series pattern 12 x 2 = 24; 24 x 3 = 72 ; 

72 x 2 = 144; 144 x 3 = 432 Clearly, next term is 432. 

Ex. 34 What should come in place of question mark in the series given below? 

92, ?, 46, 69,138, 345 

$e> 1. Series pattern 92 x i = d®; *e x 1 - -10; *8 * 1 * = OH 
2 2 

69 x 2 = 138; 138 x lii = 34a 

2 

Clearly, 46 should come in place of question mark. 

Type @ To Find the Wrong Term 

in this type of questions, a series is given in which one of term is required to detect the pattern of 
series and find that wrong term. 

Ex. 35 In the following series, a wrong number is given. Find out that wrong number. 
4,5,10,18, 34, 59, 95 
Sol. Series pattern 

4 +1 2 = 5; 5 + 2 2 = 9 <-10; 9 + 3 2 = 18 

18 + 4 2 = 34; 34 + 5 2 = 59; 59 + 6 2 = 95 Clearly, 10 is the wrong number and will be replaced by 9. 

Ex. 36 Find the wrong number in the given series. 

84, 83, 79, 70, 52, 29 
Sol. Series pattern 84 -1 2 = 83 
83 - 2 2 = 79; 79 - 3 2 = 70 
70 - 4 2 = 54 <- 52 54 - 5 2 = 29 


Clearly, wrong number is 52. 
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Type © To Find the Missing Series Based on a Given Series 

Two number series are given in this type question. The pattern of the second series is same as 
the pattern of the first series and on the basis of the first series, we have to find out the unknown 
terms of second series. 


Ex. 37. There are two number series given below. First number series is arranged in a particular 
way and second series is based on first series. On the basis of this, which number will come at 
the place of D. 


49 100 153* 208 265 324 

16 (A) (B) (Q (D) (E) 

Sol. 49 100 1&3 30S MS 324 

I_H_H_ H _1-1_f 

+51 +to +55 +57 +50 

Similarly, 

ABODE 
10 C7 120 17* 232 291 

l_jl_11_II_H_1 

+&1 453 455 +GT 459 

HcikXt from the above, It la door that the value at the place of D is 232. 


Fast Track Practice 

Exercise© Base Level Questions 

Directions (Q. Nos. 1-30) Find the missing term in each of the following series. 


1. 6, 7,21,33,48 


(a) 14 fbj 20 (c) 12 fdj 18 (e) None of the above 


2. 4, 12, 36, ?, 324, 972 [SSC LDC 2009] 

(a) 108 (b) 125 (cj 215 (d) 312 2, 8, 18, ? , 50, 72 [Bank Clerks 2008] 


(a) 33 (b) 38 (c) 36 (tfj 32 




4. 10000, 2000, 400, 80, 16, 3.2? 
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[IBPS Clerk 2011] 

(a) 0.38 fbj 0.45 (c) 0.64 fdj 0.54 (e) None of the above 

5. 2, 9, 28, 65, 126, ... [SSC (10+2) 2010] 

(a) 195 fbj 199 (C) 208 fdj 217 

6. 6, 13,32, ?, 130, 221 

(a) 75 fbj 69 (c) 100 fdj 85 (e) None of the above 
7...., 9, 25, 49,81, 121 
(a) 5 r A J 1 (c) 4 fdj 3 
(e) None of the above 

8. 3, 6, 12, 24, 48, 96? [IBPS Clerk 2011] 

(a) 192 (b) 182 (c) 186 fdj 198 (e) None of the above 

9. 12, 15, 21,30, 42, 57, ? [Bank Clerks 2011] 

(a) 59 fbj 63 (c) 65 (d) 75 (e) None of the above 

10. 3, 5, 9, 17, 33, 65, ? [Bank Clerks 2011] 

(a) 129 (b) 128 (c) 126 fdj 132 (e) None of the above 

11. In the following number series, one of the numbers is wrong. Find out the wrong number. 
14, 28, 112, 672, 5374, 53760 [SBI2012] 

(a) 112 (b) 672 


(c) 5374 (d) 28 


(e) None of the above 
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12. 48, 23, ?, 4.25, 1.125 

(a) 10.5 fbj 10 (c) 2.5 fc/; 11 

13. 4, 25, 130, ?, 3280 [Bank PO 2008] 

(a) 685 (b) 645 (c) 678 fdj 655 (e) None of the above 
14.41,40, 36, ?, 11 

(a) 35 fbj 27 (c) 29 fdj 30 (e) None of the above 

15. 135, 134, ?, 99,35 

(a) 126 fbj 115 (c) 85 fdj 111 (e) None of the above 

16. 1,9, 25,49,81,? 

(a) 90 fbj 135 (c) 121 (d) 125 (e) None of the above 

17. 2, 15,41,80, 132,? 

(a) 197 fbj 150 (c) 178 fdj 180 (e) None of the above 

18. Find the missing number in the following series. 

4, 18. 100, 180, 294 [IBACIO2013] 

(a) 32 (b) 36 (c) 48 (d) 40 

19. 840, ?, 420, 140, 35, 7 [Bank PO 2007] 

(a) 408 fbj 840 

(c) 480 fdj 804 


(e) None of the above 



20. 5, ?, 15, 75, 525,4725,51975 
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[IBPS Clerk 2011] 

(a) 5 fbj 10 (c) 8 fdj 6 
fej None of the above 

21. 13, 35, 57, 79,911,7 
(a) 1113 (b) 1123 

(c) 1114 (d) 1124 
(e) None of the above 

22. 125, 80, 45, ?, 5 

(a) 20 fbj 30 (c) 25 fdj 35 (e) None of the above 
23.4, 19,49, ?, 229 [RRB 2008] 

(a) 75 fbj 109 (c) 65 fdj 169 

24. Complete the series 7, 26, 63, 124, 215, 

342, ? ' [SSC CGL (Main) 2012] 

(a) 481 fbj 511 
(c) 391 fdj 421 

25. 2, 6, 14, 30,.... 126 [SSC (10+2) 2009] 

(a) 62 fbj 63 

(c) 73 (d) 95 


26. 165, 195,255, 285, ...,435 


(a) 340 (b) 341 (c) 345 (d) 401 (e) No Kmm^8?^ word P ress - com 


27. 1220, 244,..., 9.76, 1.952 [MBA 2009] 

(a) 48.8 fbj 49.2 (c) 47 fdj 8 (e) None of the above 

28. 2, 10, 42, 170, ?, 2730, 10922 

[IBPS Clerk 2011] 

(a) 588 fbJ 568 (c) 596 fay 682 (e) None of the above 

29. 23,42.2, 80.6, 157.4, 311? [IDB1 SO 2012] 

(a) 618.2 (b) 623.6 

(c) 624.2 fdj 616.6 
(e) None of the above 

30. 14, 33, 104, ?, 2110 [MCA 2009] 

(a) 421 fbj 433 (c) 372 fdj 840 (e) None of the above 
Directions (Q. Nos. 31-35) find the wrong 

number in each of the following series. 31.2, 11, 38, 197, 1172, 8227, 65806 

(a) 11 (b) 38 
(c) 197 (d) 1172 

(e) None of the above 32. 16, 19, 21,30, 46, 71, 107 
(a) 19 (b) 20 
(c) 30 (d) 46 
fej 71 


33.7, 9, 16, 25,41,68, 107, 173 
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[Bank Clerks 2008] 

(a) 107 (b) 16 (c) 41 (d) 68 (e) 25 

34. 4, 2,3.5, 7.5, 26.25, 118.125 
[Bank Clerks 2009] 

(a) 118.125 (b) 26.25 
(cj 3.5 (d) 2 
fej 7.5 

35. 16, 4, 2, 1.5, 1.75, 1.875 

(a) 1.875 foj 1.75 (cj 1.5 (d) 2 (e) 4 

36. The wrong number in the series 2, 9, 28, 65, 126, 216, 344 is [SSC (10+2) 2012] 

(a) 9 (b) 65 (c) 216 (d) 25 

37. What should come in place of the question mark (?) in the following number series? 
3, 3, 12, 108, 7,42300 [SBI2012] 

(a) 2700 (b) 1728 (c) 972 (d) 432 (e) None of the above 

38. Which of the following numbers does not fit into the series? 

14, 19, 29, 40, 44,51,59, 73 

[SSC CCL2012] 

(a) 59 (b) 51 (c) 44 (d) 29 


Exercise © Higher SkiU Level Questions 


Directions (Q. Nos. 1-25) What should cXmeinp^cP^Pe^uesiPfnnuirk^irPeach of the following number series? 


1. 50, 60, 75, 97.5, ? 184.275, 267.19875 

[Bank SO 2010] 

(a) 120.50 (b) 130.50 
(c) 131.625 fdj 124.25 
(e) None of the above 

2. 12, 15,36, ?, 480, 2415, 14508 

[Bank SO 2010] 

(a) 115 (b) 109 (c) 117 (d) 121 (e) None of the above 

3. 1,2, 6,21,88, 445,? 

(a) 2230 (b) 2676 (cj 2580 (d) 2670 (ej None of the above 

4. 20, 21, 25, 34, 50, ?, Ill [Bank SO 2010] 

(a) 70 fbj 65 

(c) 60 (d) 75 

fej None of the above 

5. 600, 125, 30, ?, 7.2, 6.44, 6.288 

(a) 6 fbj 10 (c) 15 fa!) 11 fe) None of the above 

6. 12, 24, 72, 144, 432, ? 

(a) 728 fbj 852 (c) 864 fdj 1296 fe) None of the above 


7. 13, 16, 22, 33, 51,? [Bank PO 2010] 


(a) 89 fbj 78 (c) 102 fd) 69 (e) None ^mm^ oob word P ress com 


8. 39, 52, 78, 117, 169, ? [Bank PO 2010] 

b) 246 (b) 182 (c) 234 fd) 256 fe) None of the above 

9. 62, 87, 187,412,812,? 

b) 1012 (b) 1437 (c) 1337 fd) 1457 (e) None of the above 

10. 24, 536, 487, 703, 678, ? [IDBI SO 2012] 

(a) 768 (b) 748 fc) 764 (d) 742 fe) None of the above 

11. 656, 432, 320, 264, 236, ? [BankPO 2010] 

(a) 222 (b) 229 (c) 232 fd) 223 fe) None of the above 

12. 9, 62, ?, 1854, 7415, 22244 [IDBI SO 2010] 

(a) 433 (b) 309 (c) 406 fd) 371 (e) None of the above 

13. 4, 8, 24, 60, ?, 224 [IDBI SO 2010] 

(a) 178 fbj 96 

(c) 109 (d) 124 
fej None of the above 

14. 36, 154, 232, 278, 300, ? [IDBI SO 2012] 

(a) 306 fbj 313 

(c) 308 fay 307 
fej None of the above 


15. 456.5, 407, 368.5, 341, 324.5, ? 


[IDBISO 2012] 


yoursmahboob. word press, com 


(a) 321 fbj 319 
(c) 317 fdj 323 
(e) None of the above 

16. 7, 8, 18, ?, 232, 1165 
(a) 84 (b) 42 

(c) 57 fdj 36 

fej None of the above 

17. 5, 54, 90, 115, 131, 140, ? [Bank PO 2010] 

(a) 149 fbj 146 

(cj 144 (d) 152 
fej None of the above 

18. 7, 4, 5, 9, ?, 52.5, 160.5 [Bank PO 2010] 

(a) 32(b) 16 

(c) 14 fdj 20 

(e) None of the above 

19 . 6 , 42 , ?, 1260 , 5040 , 15120 , 30240 

[Bank PO 2011] 

(a) 546 (b) 424 


(c) 252 (d) 328 


fej None of the above 
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20. 4, 10, 40, 190, 940, ?, 23440 

[Bank Clerks 2011] 

(a) 4690 fbj 2930 

(c) 5140 fdj 3680 

fej None of the above 

21.2, 9, 30, ?, 436,2195, 13182 

(a) 216 (b) 105 

(c) 178 fdj 324 

fej None of the above 

22. 3, 5, 7, ?, 13, 17, 19, 23 [Bank Clerks 2009] 

(a) 9 fbj 11 
(c) 8 (d) 10 
fej None of the above 

23. Next number in the series 6, 16, 36, 76, 156, 316 is [SSCFCI2012] 
(a) 636 fbj 638 

(c) 633 (d) 632 

24. 123, 277, 459, 669, 907, ? [IDBI SO 2012] 

(a) 1179 fbj 1173 


(c) 1167 fdj 1169 


fej None of the above 
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25. 150, 152, 149, 153, 148, 154,? 

[Bank Clerks 2009] 

(a) 155 fbj 152 
(c) 147 (d) 149 
(e) None of the above 

Directions (Q. Nos. 26-35) find the wrong number in each of the following series. 

26. 13,25,40, 57, 79, 103, 130 
(a) 25 (b) 40 

(c) 57 fdj 79 

fej None of the above 

27. 850, 600, 550, 500, 475, 462.5, 456.25 
(a) 600 (b) 550 

(c) 500 fdj 462.5 
(e) None of the above 

28. 2, 10, 18, 54, 162, 486, 1458 

[Bank PO 2010] 

(a) 18 fbj 54 
(c) 162 fdj 10 


fej None of the above 


29. 8,12, 24, 46, 72,108, 52 
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(a) 12 fbj 24 
(c) 46 (d) 72 
(e) None of the above 

30. 142, 119, 100, 83, 65, 59, 52 
faj 65 fbj 100 

fc; 59 fcZ; 119 

(e) None of the above 

31. 12, 6, 7.5, 12.75,27.5,71.25 

[Bank PO 2011] 

(a) 6 fbj 7.5 

fcj 27.5 fcyj 12 

fe) None of the above 

32. 16, 24, 37, 54,81, 121.5 

[Hotel Mgmt. 2011] 

(a) 24 fbj 54 

(c) 37 fdj 121.5 

fe) None of the above 

33. 12, 12, 18, 48, 180, 1080 


[Bank Clerks 2009] 


(a) 180 fbj 12 
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(c) 18 (d) 48 

fe) None of the above 

34. 22, 23, 27, 36, 58, 77 [Bank Clerks 2008] 

(a) 77 fbj 58 

(c) 36 fdj 22 

(e) None of the above 

35. 16, 14, 24, 66, 250, 1270 
(a) 250 (b) 66 

(c) 16 (d) 1270 
(e) None of the above 

Directions (Q. Nos. 36-45) There are two series given below, of which one is complete and fal¬ 
lows a certain pattern. Based on the pattern of complete series, you have to find the different 
answering terms of series. 

36. 1275 1307 1371 1467 1595 1755 972 A B C D E 

[1BPSPO2013] 

Which number will come at the place of D? 

(a) 1292 (b) 550 (C) 500 (d) 462.5 (e) None of the above 

37.4 23 113 449 1343 2681 7 A B C D E 

[1BPSPO2013] 


Which number will come at the place of E? 


(a) 4793 (b) 4782 
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(c) 4841 (d) 4932 
(e) None of the above 

38.3 4 10 33 136 685 

7 ABCDE [1BPSPO2013] 

Which number will come at the place of E? 

(a) 57 (b) 1165 
(c) 18 (d) 1398 
(e) None of the above 

39. 6 9 18 45 135 472.5 

20 A B C D E [1BPSPO2013] 

Which number will come at the place of C? 

(a) 30 (b) 1125 
(c) 375 (d) 150 
(e) None of the above 

40.2 9 57 337 1681 6721 

7 A B C D E [IBPSPO2013] 

Which number will come from the following at place of E? 
(a) 673 (b) 3361 


(c) 13441 (d) 17 


(e) None of the above 
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41.25 194 73 154 105 14 A B C D 

Which number will come from the following at place of D? 
(a) 183 (b) 62 
(c) 69 (d) 94 

42. 140 68 36 16 10 3 284 A B C D E 

Which number will come from the following at place of B? 
(a) 72 (b) 140 
(c) 34 (d) 18 

(e) None of the above 

43. 3 20 118 587 2344 7027 12 A B C D E 

Which number will come from the following at place of C? 
(a) 2477 (b) 83 
(c) 496 (d) 9904 

44. 4 16 48 120 272 584 124 A B C D E 

Which number will come from the following at place of B? 
(a) 256 (b) 528 
(c) 1080 (d) 4424 

45. 8 584 143 467 242 386 43 A B C D E 


Which number will come from the following at place of C? 


(a) 321 (b) 277 
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(c) 519 (d) 502 

(ej None of the above 

Answer with Solutions 

Exercise© Base Level Questions 

1. (C) Series pattern 

+ 6, + 9,+ 12,+ 15,... A Missing term = 6 + 6 = 12 

2. (a) Series pattern 

Every next element = 3 x Previous element.'. Missing term = 3 X 36 = 108 

3. (d) Series pattern 

2X1 z ,2X2 z , 2X3 2 ,2X4 z , 2X5 2 , 2 X 6 2 /. Missing term = 2 X 4 Z = 32 

4. (a 10000 2000 400 SO 16 3.2 0.641 

•4-& +!& +E *3 

/= U.b4 

5. (d) Series pattern 

l 3 * 5 6 7 + 1.2 3 + 1,3 3 + 1,4 3 + 1,5 3 + l,6 3 + 1 .-. Missing term = 6 3 + 1 = 217 

6. (h) Series pattern 

l 3 + 5,2 s + 5,3 s + 5,4 3 +5, A +5 /. Missing term = 4 3 + 5 = 69 

7. (b) Series pattern 


l 2 .& "? ,9 Z ,// 2 :. Missing term = 1 =1 





B. {at 3 fci iz 24 ywsnytfibfim wordpress.com 

LJLJLjtUL_JL_r 

*2 M2 V2 *2 MS Ttft 

? = 192 Missing term = 192 9. (d) Series pattern 
+ 3,+ 6,+ 9,+ 12,+ 15,+ 18 Missing term = 57+18 = 75 
10. (a) Series pattern 

(2 x Previous element) -1 .’. Missing term = (2 X 65) - 1 

= 130-1 =129 


11. (c) The given number series is based on the following pattern 


14 2S 113 073 5376 E370O 

LJLJLJLJLJ 

*2 x4 *8 MS HlC 


Hence, the wrong number is 5374. 


12< (a) Series pattern = 
Mining Larin 


Previmjs fdempnL 


— - 1 = 10,5 


-1 


13. (d) Series pattern 

(5 X Previous element) + 5 .’. Missing term = (5 x 130 + 5) = 655 

14. (b) Series pattern 

(-l) 2 ,(-2) 2 ,(-3) 2 ,(-4) 2 Missing term = 36-3 2 =27 

15. (a) Series pattern 

(-l) 3 ,(-2) 3 ,(-3) 3 ,(-4) 3 So, missing term = 134 - 2 s =126 

16. (c) Series pattern f ,3 2 ,b z ,f,9^,lf So, missing term =11=121 


17. (a) Series pattern 





+ 13, + 26, + 39,+ 52,+65 . . Missing ^ordpress.COm 


18. (C? 

4 IB 48 

I 1 i 

3 2 xi 3 e x 2 4 S xa 

100 1 BO 204 

I 1 l 

S 8 X4 '/ B Xf5 

19. (i?) Sarins pat.tnm +],+?.,+ 3 , +4, +-3 

Missing term - = H40 

20. LG) 

5 S IB 75 525 4725 51975 

Ml *3 X5 X? X9 Xll 

? « 5 

21. (a) Series pattern 

The elements of the given series are the 
numbers formed by joining together 
consecutive odd numbers in order, 

i.e., 1 and 3, 3 and 5, 5 and 7, 7 and 9, 

9 and 11, ... 

.'. Missing term = Number formed by 
joining 11 and 13 = 1113 

22. (a) Series pattern -45,-35,-25,... /. Missing term = 45 - 25 = 20 

23. (b) Series pattern +15,+ 30,+ 60,+120 Missing term = 49 + 60 = 109 

24. fb} 7 26 63 1S4 215 342 |j5S1t 

I T I 1 T ]r T 

i r 3* 1 1, 4 3 1, 5 s 1, 6 a 1, 7 3 l r B^ I 



25. (a) Series pattern 
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(2 X Previous number) + 2 /. Missing term = 2 X 30 + 2 = 62 
26. (c) Series pattern 
(15X11),(15X13),(15X17), 


(15x19), (15 x 23), (15x29) Missing term = (15x23) =345 


27. (a) Series pattern 


PrwiouK number 


244 

+■+ Missing term = —- = 48.8 
5 

28. [d) 2 10 42 170 i 832J 2730 10922 

LJ_tLJLX-fLJ 

'4+2 '4+2. '4+2 '4+2 '4+2 r 4+Z 


Missing term - &E2 

29. [fl} 

23 42.2 SO,6 187-4 311 1618.2 

I_i_H_Ji_ +1 4 

*3 3.6 *?■ 3.3 x?. xR 3.3 x?_ 3.3 


/.Missing term = 618.2 


30. (a) Series pattern 


X2+5,X3+5,X4 + 5, X5+5 .\ Missing term = 104 X4 + 5 = 416 + 5 = 421 


31. id) Series pattern 


2x3+5 = 11, 11x4-6 = 38 38x5+7 = 197, 197x6-8 = 1174 should come in place of 1172 1174x7+9 =8227 8227x8 
-10=65806 Clearly, 1172 is wrong and will be replaced by 1174. 


32. (a) Series pattern 
16 +1 2 =17 


should come in place of 19 


17+ 2 Z =21; 21 +3 S =30; 30 + 4 2 =46; 46 + 5 2 =71 71+ 6 2 =107 







Clearly, 19 is wrong and will be replaced^ fmahboob.wordpress.com 


33. (d) Series pattern 

7+9 = 16; 9 + 16=25 16 + 25 = 41; 25 + 41 = 66 should come in place of 68 41 + 66 = 107; 66 + 107 = 173 Clearly, 68 
is wrong and will be replaced by 66. 

34. (c) Series pattern 4X0.5 = 2 

2x1.5 = 3 should come in place of 3.5 3X2.5 = 7.5 7.5X3.5 = 26.25 
26.25X4.5= 118.125 Clearly, 3.5 is wrong and is replaced by 3. 

35. fb) Series pattern 

16x0.25=4; 4X 0.50 = 2 2X0.75 = 1.5; 1.5 X 1.00= 1.5 
should come in place of 1.75 1.5 x 1.25 = 1.875 
Clearly, 1.75 is wrong and will be 
replaced by 1.5. 

36. (c) 

[MU 

2 e 2B 65 126 216 344 

I i i I 1 1 i 

[1 S +1J (E n + 1> ia 3 +1> (5 a +lJ 

37. {b) The given number series is based cm 

Lhe following pattern 


3 3 1 2 103 |l72fl| 4 320a 




x i x a x n 

XtB 

*25 



38. 

( 6 ) 



S3 



14 

19 

29 40 

44 

51 

S 3 

73 

l 

f| 

JI Jl 

JL 

tL 

JL 

4 

_J 


■ (1 I 4] HH 9) I (E - ■ (4 I m I !4 H 4) H CE Y‘£\ K5 I if) 


Exercise © Higher SkiU Level Questions 






1. (c) Series pattern 
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50x1.2=60; 60x1.25 = 75 75 X 1.3 = 97.5; 97.5 X 1.35 = 131.625 should come in place of?' 

131.625 X 1.4= 184.275 184. 275 X 1.45 = 267.19875 

2. (c) Series pattern 

12x1 + 3x1 = 15 15x2+3x2 = 36 36X3+3X3= 117 should come in place of? 

117X4 + 3X4=480 

480x5+ 3x5 = 2415 

2415X6 + 3X6= 14508 

3. (b) Series pattern 

lxl+l=2 

2x2+2=6 

6X3+3 = 21 

21x4 + 4=88 

88 X5+ 5 = 445 

445x6 + 6 = 2676 

should come in place of?' 

4. id) Series pattern 

20 + l 2 =21; 21 + 2? =25 25+ 3 Z =34; 34 + 4 Z =50 50 + 5 2 = 75 should come in place of?’ 75 + 6 2 =111 


yoursmahboob. word press, com 


5+ (eft Series pattern 



5 



should come in place of ’? F 



5 



6. (c) Series pattern 

12x2 = 24 

24x3 = 72 

72X2 = 144 

144X3 = 432 

432 x 2 = 864 

should come in place of?' 

T, lb) 

13 16 22 33 &l 70 



+3 +6 +11 +16 +£? 



+3 +5 +7 +9 


8. (c) Series pattern 


39+1x13 = 52 


52 + 2x13 = 78 


78 + 3X13 = 117 


117 + 4X13 = 169 


169 + 5x13= 234 
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should come in place of ? 

9. {b) Series pattern 
62 + 5 2 =62+ 25 = 87 
87+ 10 2 =87+ 100 = 187 
187+ 15 2 =187+ 225 = 412 
412+ 20 2 =412 + 400 = 812 
812 + 25 2 = 812 + 625 = 1437 

should come in nlace of'?' 

ID, id} 

m b36 487 703 67& 74S 

i_ti_ii_ti_ i\ _ i 

40 +310 tb +04 

< b ^ m 

11. (a) Series pattern 

656-224=432 432-112 = 320 320-56 = 264 264-28 = 236 236-14 = 222 

should come in place of?' 

12. id) Series pattern 

9x7-1=62 

62x6-1 =371 

should come in place of?' 

371x5-1 = 1854 


1854x4-1 =7415 



7415x3-1 =22244 
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13. (d) Series pattern 
4 + 2 2 =8 
8 + 4 2 = 24 
24 + 6 2 = 60 
60 + 8 2 = 124 


should come in place of?' 

124+ 10 z =224 

l4r tfl) 3G 1B4 232 278 30D 13DB; 

I_1_ H _1 

+ 11B -78 -45 +22 +B 

L_ ft Jl JL 1 

40 32 24 10 

IS. ffc) r—-| 

456.5 407 3(38.5 341 324.5 319 

i 

49.5 55.5 27.5 16.5 5.5 

I_11_*1_1_4 

ii ti tt u 


16. (c) Series pattern 7x1 + 1=8 


8X2+2= 18 

18x3+3=57 


should come in place of?' 


57x4 + 4 = 232 

232X5+5 = 1165 


17. (c) Series pattern 


5+ f =54 









54 + 6 Z = 90 
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90 + 5 2 =115 

115 + 4 2 =131 

131+3 2 =140 

140 + 2 2 = 144 

should come in place of?' 

18. (d) Series pattern 7 x 0.5 + 0.5 = 4 

4xl+l=5 5X1.5+ 1.5 = 9 9 X2+ 2 = 20 should come in place of?' 20 X 2.5+ 2.5 = 52.5 52.5X3+ 3= 160.5 

19. (c) Series pattern 

6X7 = 42 42X6 = 252 should come in place of?' 252X5 = 1260 1260X4 = 5040 5040X3 = 15120 15120x2 = 30240 

20. (a) Series pattern 

4 + (6 x 1) = 10 10+ (6x5) =40 40 + (30X5) = 190 190 + (150 X5) =940 940 + (750 X 5) = 4690 should come in place 
of?' 

4690 + (3750 X 5) = 23440 

21. fb) Series pattern 
(2 + 7) X 1 = 9 

(9 + 6) x 2 = 30 
(30 + 5)X3= 105 
should come in place of?' 

(105 + 4) X4=436 


(436 + 3) X5 = 2195 


(2195 + 2) x6= 13182 
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22. (h) Series pattern 


Prime number series 3, 5, 7, 11, 13, 17, 19,23 


23. (a) 6x2+ 4= 16 


16 X2 + 4 = 36 36 X2 + 4 = 76 76x2 + 4 = 156 156x2 + 4 = 316 316x2 + 4 = 636 


a*, tto 


1E3 E77 459 069 907 11T3| 

I JL JL _JI_JL -T 

+ 154 — 122 +210 +222 +26G 

I_ i. _*1_«_ i 

43B 4 3B + 3a 42 B 

+ % Missing tE>rm = ] 1 73 


25- SeileiS piiMBnl 

1 -t 


-1 


ISO 1S2 14& ]&2 142 lb4 147 

+i 


26. (c) Series pattern 

13+ 12 = 25 25+ 15 = 40 40 + 18 = 58 should come in place of 57 58 + 21 = 79 79 + 24 = 103 103 + 27 = 130 

27. (a) Series pattern 

850-200 = 650 should come in place of 600 650-100 = 550 550-50 = 500 500-25 = 475 475- 12.5 = 462.5 462.5 - 6.25 
= 456.25 

28. (d) Series pattern 

2x3 = 6 

should come in place of 10 

6x3 = 18 


18X3 = 54 





54x3 =162 
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162x3 = 486 

486x3 =1458 

29. (c) Series pattern 

8 + 4 = 12 12 + 12 = 24 24 + 20 = 44 should come in place of 46 44 + 28 = 72 72+ 36 = 108 108 + 44 = 152 

30. (a) Series pattern 

142-23 = 119 119-19= 100 100-17 = 83 83-13= 70 should come in place of 65 
70-11 =59; 59-7 = 52 

31. (a) Series pattern 

12x0.5+0.5 = 6.5 should come in place of 6 6.5x1 + 1 = 7.5 7.5 X 1.5 + 1.5 = 12.75 12.75x2 + 2= 27.5 27.5x2.5+ 2.5 
71.25 

33^ [0 Series pattern 
2 

2 

should uoma in placs of 37 

3fiX 3 :« 18X3^54 

Z 

54 X - = 37x 3 = 81 
2 

81 x - = 40.bx 3= 12LS 
2 

33. (d) Series pattern 

12x1=12 

12x1.5 = 18 

18X2.5 = 45 


should come in place of 48 


45X4= 180 
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180x6= 1080 

34. fb) Series pattern 

22+ l z =22+ 1 = 23 23+ 2 2 =23 + 4 = 27 27+ 3 2 =27+9 =36 36 + 4 Z =36 + 16 = 52 should come in place of 58 
52 + 5 2 = 52 + 25 = 77 

35. (a) Series pattern 

16x1-2= 14 14x2-4 = 24 

24x3-6=66 66x4-8 = 256 Should come in place of 250 256x5-10 = 1270 

36. (a) Given number series is on the following pattern 

+ 32,+64,+96,+ 128... On this pattern, starting from 972, 1292 will come at place of D. 

37. (c) Given number series is on the following pattern 

X6-1, X5-2,X4-3, X3-4,. 

On this pattern, starting from 7, 4841 will come at place of E. 

38. (h) Given number series is on the following pattern 

X 1 + 1, X 2 + 2, X3 + 3, X4 + 4,... On this pattern, starting from 7, 1165 will come at the place of E. 

39. id) Given number series is on the following pattern 

X1.5,X2,X2.5,X3,X3.5,X4 ... On this pattern, starting from 20, 150 will come at the place of C. 

40. (e) Given, number series is on the following pattern 

X8-7, X7-6, X6-5, X5-4. 


On this pattern, starting from 3, 40321 will come at the place of E. 




41. {d) Given number series is on the mYM(mm° ob - word P ress - com 


+ 169,-121,+81,-49. 

On this pattern, starting from 14, 94 will come at the place of D. 

42. (a) Given number series is on the following pattern 

-5-2-2,-5-2+ 2,-5-2-2,-5-2+ 2,... On this pattern, starting from 284, 72 will come at the place of B. 

43. (a) Given number series is on the following pattern 

X7-1,X6 -2,X5-3,X4 -4,... On this pattern, starting from 12, 2477 will come at place of C. 
fb) Given number series is on the following pattern 

+ 4 X2,+ 8 X 2,+ 12X2,+ 24 X2,... On this pattern, starting from 124, 528 will come at the place of B. 45. id) Given 
number series is on the following pattern 

+ 24 2 ,-21 2 + 18 2 ,-15 2 ... On this pattern starting from 43, 502 will come at the place of C. 
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Chapter 

3 

HCFand LCM 


Factors and Multiples 

If a number x divides another number y exactly (without leaving any remainder), then x is a factor of y and 
y is a multiple of x. 

or 

Factors Set of numbers which exactly divides the given 
number. Multiples Set of numbers which are exactly divisible by 
the given number. For example If the number is 8, then {8, 4, 2, 1} is the set 
of factors, while { 8, 16, 24, 32,.} is the set of 

multiples of 8. Note Factors of a number are always less than or equal to the 
given number 2. Multiples of a number are always more than or equal to the 
given number 


Common Multiple 



A common multiple of two or moreWffiSSM^SSftttiS^WfifAS^Tompletely divisible (without leaving 
remainder) by each of them. 

For example We can obtain common multiples of 3, 5 and 10 as follows 

♦ Multiples of 3 

= {3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 ...} 

♦ Multiples of 5 = { 5, 10, 15, 20, 25, 30, 35,...} 

♦ Multiples of 10 = { 10, 20, 30, 40, 50, 60,...} Common multiples of 3, 5 and 10 
= { 30, 60, 90, 120 ...} 

Least Common Multiple (LCM) 

The LCM of two or more given numbers is the least number to be exactly divisible by 
each of them. 

For example We can obtain LCM of 4 and 12 as follows 

Multiples of 4 = 4,8,12,16,20, 24,28,32,36,. 

Multiples of 12 =12, 24,36,48,60,72. 

Common multiples of 4 and 12 =12,24,36,. 

/. LCM of 4 and 12=12 

Methods to Calculate LCM 

There are two methods to find the LCM of two or more numbers which are explained below. 

1. Prime Factorisation Method 

Following are the steps to obtain LCM through prime factorisation method. 


Step I Resolve the given numbers into their prime factors. 





Step II Find the product of all the prxmmmwMmrne^m that occur in the given numbers. 
Step III This product of all the prime factors (with highest powers) is the required LCM. 

Ex. 1 Find the LCM of 8,12 and 15. 

Sol. 


2 

8 2 

12 3 

15 


4_ 

— J 


3 

2 3 

3 

1 


1 

1 



Factors of 8 = 2x2x2 = 2 3 
Factors ofl2 = 2x2x3 = 2 2 x3 1 
Factors ofl5 = 3x5 = 3 1 x5 1 

Here, the prime factors that occur in the given numbers are 2, 3 and 5 and their highest powers are 2 , 
and 5 . 

Required LCM = 2 3 X3 1 X5 1 = 8X3X5=120 

2. Division Method 

Following are the steps to obtain LCM through division method, 

Step I Write down the given numbers in a line, separating them by commas. 

Step II Divide them by a prime numbers which exactly divides atleast any two of the given numbers. 
Step III Write down the quotients and the undivided numbers in a line below the 1 st. 

Step IV Repeat the process until you get a line of numbers which are prime to one another. 

Step V The product of all divisors and the numbers in the last line will be the required LCM. 

Ex. 2 What will be the LCM of 15, 24, 32 and 45? 


Sol. LCM of 15, 24,32 and 45 is calculated as 










yoursmahboob. word press, com 


15 f 

24, 

32, 

45 


12 , 

10 , 

45 

15, 

6 , 

8r 

45 

1*1 

3, 

4 , 

45 

5* 

h 

4, 

15 

h 

1, 

4 , 

5 


Required LCM = 2x2x2x3x5x4x3= 1440 Note Start division with the least prime number 

Common Factor 

A common factor of two or more numbers is that particular number which divides 
each of them exactly. 

For example We can obtain common factors of 12, 48, 54 and 63 as follows 

Factors of 12 = 12, 6, 4, 3, 2, 1 

Factors of 48 = 48, 24, 16, 12, 8, 6, 4, 3, 2, 1 

Factors of 54 = 54, 27, 18, 9, 6, 3, 2, 1 

Factors of 63 = 63, 21, 9, 7, 3, 1 

.'. Common factors of 12, 48, 54 and 63 = 3 

Highest Common Factor 

HCF of two or more numbers is the greatest number which divides each of them exactly. For 
example 6 is the HCF of 12 and 18 as there is no number greater than 6 that divides both 12 and 
18. Similarly, 3 is the highest common factor of 6 and 9. 

HCF is also known as Highest Common Divisor f (HCD) and f Greatest Common Measure f 
[GCM). 

Methods to Calculate HCF 


There are two methods to calculate the HCF of two or more numbers which are explained below 








1. Prime Factorisation Meth&W rsmahboob - word P ress com 


Following are the steps for calculating HCF through prime factorisation method, Step I Resolve 
the given numbers into their prime factors. Step II Find the product of all the prime factors (with 
least power) common to all the 

numbers. Step III The product of common prime factors (with the least powers) gives HCF. 

Ex. 3 Find the HCF of 24, 30 and 42. 

Sol. Resolving 24,30 and 42 into their prime factors, 


2 

21 2 

20 2 

45 

3 

12 3 

15 3 

21 

2 

fl 5 

5 7 

7 

a 

a_ 

1 

1 


i 




Factors of 24 = 2x2x2x3 = (2 3 x 3 1 ) 

Factors of 30 = 2 X 3 X 5 = (2 1 X 3 1 X 5 1 ) 

Factors of 42 = 2 x 3 x 7 = (2 1 x 3 1 x 7 1 ) /. The product of common prime factors with the least powers = 
2 X 3 =6 So, HCF of 24, 30 and 42 = 6 

2. Division Method 

Following are the steps to obtain HCF through division method. 

Step I Divide the larger number by the smaller one. 

Step II Divide the divisor by the remainder. 

Step III Repeat step II till the remainder becomes zero. The last divisor is the required HCF. 

Note To calculate the HCF of more than two numbers, calculate the HCF of first two numbers then take 
the third number and HCF of first two numbers and calculate their HCF and so on. The resulting HCF will 
be the required HCF of numbers 


Ex. 4 Find the HCF of 26 and 455. 
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2S) 455(17 

W 


105 


132 


13) 

20(2 

20 


X 


Required HCF ■ 13 


Ex. 5 What will be the HCF of 1785,1995 and 3381? 


Sol. At the 1 st step, use any two of three numbers. 


1TB*)iS05(l 

17185 

2in)i7w{8 

1880 

105 ) 210(2 

glQ 

X 


HCF for 1785 and 1995 = 105 


At the 2nd step, use obtained HCF 105 and the 3rd given number 3381. 

105)3381(M 

m 

210 





Required HCF = 21 


From the above examples we can notice that HCF is the factor of difference of the given numbers. 

^ MINI* XT/ 


To find the HCF of given numbers you can divide the numbers by their lowest possible difference. If these 
numbers are divisible by this difference, then this difference itself is the HCF of the given numbers otherwise 
any other factor of this difference will be its HCF 


Ex. 6 Find the HCF of 30, 42 and 135. 






Sol. We can notice that the differenc^S^f®?^^6 > 8ftd /, ®r¥^f^^:®?{ r ?iifference between 135 and 42 or 30. 


Difference between 30 and 42 is 12, but 12 does not divide 30, 42 and 135 completely. 

.*. Factors of 12= 12, 6, 4,3,2, 1. 

Clearly, 3 is the highest factor, which divides all the three numbers completely. 

/. 3 is the HCF of 30, 42 and 135. 

Method to Calculate LCM and HCF of Fractions 


The LCM and HCF can be obtained by the following formulae 

LCM of numerators 


+ LCM of fractions = 
+ HCF of fractions 


HCF of 

HCF of numerator 
LCM of denominators 


Note 1. All the fractions must be in their lowest terms. If they are not in their lowest terms, then conversion 
in the lowest form is required before finding the HCF or LCM 

2. The required HCF of two or more fractions is the highest fraction which exactly divides each of the frac¬ 
tions 

3. The required LCM of two or more fractions is the least fraction/integer which is exactly divisible by 
each of them 

4. The HCF of numbers of fractions is always a fraction but this is not true in case of LCM 




Ex, 7 

Sol. 


Ex. B 
Sol, 


& , L . y(^2srrS^oob^^press.com 

Calculate the LA_M of — - — ■ and 

250 75 165 

72 36 126 42 . IG 2 54 

- a — amt ■ — 


Hare, 


‘250 125 75 25 


165 55 


According to the formula, 

MMLcm - TCM * f3 ^ «■"*« 


HCF of 125 , 25 and 55 


756 

5 


151 - 


^ Q 

Find the HCF of — and 3—, 

51 17 

51 17 17 17 

Now* we have to find the HCF of — and —, 

17 17 

According lo tbo fonmda^ 

HCF of numerators HCF of 12 and 60 


HCF of frjuLtiom; 


LCM of mn m-mniii lnrK LCM Of 17 ELLld 17 


12 

17 


Note The LCM and HCF of decimals can also be obtained from the above formulae (by converting the 
decimal into fraction), 

Ex. 9 Find the LCM of 0.6, 9.6 and 0.12. 


M. 


The gi van numbers hi* equivalent to—, 

10 10 1U0 

IHowj wft have to Hod the LCM of — h —, 

10 10 100 


According to tbo formula 


LGM of fractions 


LCM of numerators 

HCF of denominator 
LCM of 6, 96^ 12 

HCF of 1<* IQ, 100 
2x2 x3 96 _ ^ 

io ‘To" 


LCM of G, 90s 12 


6 h 96 n 

12 

s, 48, 

6 

3, 24, 

$ 

1, * 

1 

1, 1. 

1 


Fast Track Techniques 

to solve the QUESTIONS 


_ A 

TBcfoniq ua ; 


Product of two numbers = HCF of the numbers x LCM of the numbers 















Ex. 10 The LCM of 2 numbers the 1st number is 189, then find 

the 2nd number. Sol. Here, LCM = 2079, HCF = 27,1st number = 189, 2nd number = ? According to the 
formula, Product of two numbers = HCF x LCM 


169 k 2nd number = 2079 x 37 

2nd number = — - — - 207 
189 


_ A 

(Technique^ 


The greatest number which divides the numbers x, y and z, leaving remainders a, b and c re¬ 
spectively is given by 

HCF of (x-a), (y-b).(z-c) 

[This formula is true for any number of numbers] 

Ex. 11 Find the greatest number which divides 29,60 and 103 leaving remainders 5,12 and 7, 
respectively. Sol. Given that, 

x = 29, y = 60, z= 103 


a = 5, b = 12 and c = 7 Now, according to the formula, 


Required number = HCF of [(29 - 5), (60 - 12), (103 - 7)] = HCF of 24, 48, 96 


New, 


2 

2 

12_ 2 

2^ 2 

3_ 2 

2 

3 2 

e_ s 


3 2 


96 

43 

_34 

IS 

e_ 

a 


Factors of 24 = 2x2x2x3 = 2 3 x3 1 Factors of 48 = 2x2x2x2x3 = 2* X3 1 Factors of 96 = 2x2x2x2x2x3 = 
2 5 X3 1 


Required HCF of 24, 48 and 96 = 2 3 x 3 1 = 8 x 3 = 24 Hence, 24 is the required number. 
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_ _ Ck 

(Technique ^ 7 

The least number which when divided by x, y and z leaves the remainders a, b and c respectively, 
is given by [LCM of (x,yz)h k. 

where, k = (x - a) =(y - b) =(z - c) 

[This formula is true for any number of numbers.] 

Ex. 12 Find the least number which when divided by 24, 32 and 36 leaves the remainders 19, 27 
and 31, respectively. 

Sol. Given that, 

x = 24, y = 32, z = 36, a = 19, 6 = 27 andc = 31 Then, 24 - 19 = 5,32 - 27 = 5,36 - 31 = 5 
jfc = 5 According to the formula, 

Required number = (LCM of 24, 32 and 36) - 5 Now, LCM of 24, 32 and 36 = 2x2x2x3x4x3 = 288 
.'. Required number = 288 - 5 = 283 


24 f 

32, 

36 

is, 


13 

6, 

a, 

9 

3, 

4, 

9 

1 , 


3 


( technique^ 


The least number which when divided by x, y and z leaves the same remainder k in each case, 
is given by [LCM of (x, y,z) + k]. 

[This formula is true for any number of numbers.] 

Ex. 13 Find the least number which when divided by 24, 30 and 54 leaves 5 as remainder in 
each case. 









Sol. Given that, x = 24, y = 30, z 


Required number = [LCM of (24, 30 and 54)] + 5 Now, LCM of 24, 30, 54 


24, 

30, 

54 

12. 

IS, 

27 

4, 

5, 

9 


LCM = 2x3x4x5x9= 1080 Required number = 1080 + 5 = 1085 



The greatest number that will divide x, y and z.leaving the same 

remainder in each case, is given by[HCFof|x-y|,|y-z|,|z-x|.]. 

Ex. 14 What is the greatest number that will divide 99, 123 and 183 leaving the same remainder 
in each case? Also, find the common remainder. 

Sol. Given that, x = 99, y = 123 and z = 183 

According to the fbrumlA, 

Required number = HCF of (|x - pU V ~ *U* - r I) 

Ngwj I* - y|-|99- 123|-24 

|* - x\= |123 - lft*| = 60 
\z- 1 1 — 1103 - Q9| - 84 

Therefore, 

Eactors of 24 = 2 s x 3 1 

of 60 - 2 3 x 3 1 x G 1 
Factors of 84 = 2 2 x 3 1 x 7 1 
a HCFof24,0O*ndS4-2* x* 1 -4x3-12 


24 

2 

JL 

2 

12 

2 

50 

2 

B 

3 

15 

3 

Z 


G 



&4 

42 

21 

7 


Common remainder 

12 12 12 12 12 12 


.*. Clearly, the required common remainder = 3 
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Technique y 

When the HCF of each pair of n given numbers is a and their LCM is b, then the product 
of these numbers is given by (a) n " 1 xbor (HCF/^xLCM 

Ex. 15 There are five numbers. HCF of each possible pair is 4 and LCM of all the five numbers 
is 27720. What will be the product of all the five numbers? Sol. Given, HCF = 4, LCM = 27720 and 
n = 5 According to the formula, Required product = (HCF) n " ' xLCM 

= (4) 5 " 1 x 27720= (4) 4 x 27720= 256 x 27720= 7096320 

Useful Results 

♦ If a is the HCF of two parts of b, then b must be divisible by a. This rule has been derived from 
the proven fact that, if two numbers are divisible by a certain number, then their sum is also di¬ 
visible by that number. 

♦ If the two numbers are prime to each other (coprimes), then their HCF should be equal to 1 
Conversely, if their HCF is equal to 1, the numbers are prime to each other. 

♦ LCM of numbers which are prime to each other is the product of numbers itself, 

♦ If k is the HCF of p and q, then 

(i) k is the HCF of p and p + q also (ii) k is the HCF of p and q - p also 

♦ LCM of numbers is always divisible by the HCF of given numbers i.e., if x is the LCM of a, b, c, 
d and e and y is the HCF, then x is completely divisible by y 

Ex. 16 Is it possible to divide 1394 into 2 parts such that their HCF may be 34? 

Sol. If 34 is the HCF of two parts of 1394, then 1394 must be divisible by 34. 

1 Wlj 

Let us bw -= 41 

34 

Hence, it is possible to divide 1394 into 2 parts such that their HCF may be 34. 


Ex.l 7 Are 6 and 11 coprimes? 




Sol. HCFof6andll 
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Clearly, HCF of 6 and 11 is equal to 1. Therefore, 6 and 11 are coprimes or prime to each other. 






The greatest n-digit number which when divided by x, y and z 

(a) leaves no remainder. 

Required number = n-digit greatest number - R 

(b) leaves remainder k. 

Required number = [n-digit greatest number - R] + k 

where, R is the remainder obtained when n-digit greatest number is divided by 
the LCM of x, y and z. 

Ex. 18 Find the largest possible number of 5 digits which is exactly divisible by 32, 36 and 40. 
Sol. Given, the numbers are 32,36 and 40. LCM of 32, 36 and 40 = 1440 Greatest 5-digit number = 99999 

8640 

13599 

13060 

639 

Required number = 99999-639 = 99360 


(Technique® 








The smallest n-digit number 


(a) no remainder. 

Required number = [n-digit smallest number + (/_ -/?)] + Vc' 

(b) remainder k. 

Required number = [n-digit smallest number + {L-R)] + k where, R is the remainder obtained when 
n-digit smallest number is divided by LCM of x, y and z. L is the LCM of x, y and z. 

Ex. 19 Find the least possible 5-digit number, which when divided by 10, 12, 16 and 18 leaves re- 
maindes 27. 


Sol. First of all we will find the LCM of 10,12,16 and 18. 


10, 14, 10, 18 

5, G, 

8 h 9 

fi, a, 

4, 0 

L, 

3 


LCM =2x2x3x5x4x3 = 720 Smallest 5-digit number = 10000 On dividing 10000 by 720, 

730110000(1& 

730 

2800 

2180 

640 


.*. Required number = 10000 + (720 - 640) + 27= 10000 +80 + 27= 10107 

Method to Solve Questions Based on Bells 

To solve such questions, following steps are used . 


Step I Find the LCM of given time intervals. 


Step II Obtained LCM is added to the initial time and result of this addition will be our answer (The 
next time when bells ring together). 









Note Before calculating LCM, unit. This method is also applic¬ 

able to runner running round a circular track traffic light growing at different intervals. 

Ex. 20 Seven bells ring at intervals of 2,3,4,6, 8,9 and 12 min, respectively. They started ringing sim¬ 
ultaneously at 5:00 in the morning. What will be the next time when they all ring simultaneously? 
Sol. LCM of 2, 3,4,6,8,9 and 12 


3 

2, 3, 4, 0, $, 0,13 

3 

1.3.3. 3, 4.9, e 

3 

l h 3 h l h 3 h 2 h 9 h 3 


fH 

i—1 

i—1 


LCM = 2x2x2x3x3 = 72 min = 1 h 12 min .*. Required time = (5 + 1 :12) O'clock = 6:12 O'clock in the 
morning. 


Ex. 21 Six bells ring at intervals of 2,4,6,8,10 and 12 s, respectively. They started ringing simultan¬ 
eously. How many times, will they ring together in 30 min? Sol. LCMof2,4,6.8.10andl2= 120 


Bdl# will ring together after -every 130 6 Or 2 min. 

.-.Required number of times ’ 




Multi Concept 

QUESTIONS 

1. What is the quotient, when LCM is divided by the HCF of geometric progression with first term a and 
common ratio r? 

(a)r" +1 (b)r"" 2 (c)r"" 1 (d)r" + 2 

*+ (c) Given that, 

First term = a and common ratio = r 


Required GP = a, ar, at 2 , at 3 .a /-"- 1 







HCF of the GP = a ; LCM of the GP mahboob.wordpress.com 

Accffdinfl to Hie question, = —— = /° ~ 1 

HCF of GP a 

2. What is the LCM of x 2 + 2x - 8, x 2 - 4x 2 + 4x andx 2 + 4x? 

(a) x(x+ 4) (x- 2) 2 (b) x(x+ 4) (x- 2) (c) x(x+ 4)(x+ 2) 2 (d) x(x+ 4) 2 (x- 2) 

A (a) x 2 + 2x - 8 = x 2 + 4x - 2x - 8 = x(x+ 4)-2 (x+ 4) = (x-2)(x+ 4) x 3 - 4x 2 + 4x = x 3 -2x 2 -2x 2 + 4x 
= x 2 (x - 2) -2x (x -2) = (x 2 -2x) (x - 2) 

= x(x-2)(x-2) and x 2 + 4x = x (x + 4) 

Now, LCM of (x 2 + 2x - 8), (x 3 - 4x 2 + 4x) and (x 2 +4x) 

= x(x - 2) (x + 4) (x -2) = x (x + 4) (x - 2) 2 

3. What is the HCF of 36 (3x 4 + 5x 3 - 2x 2 > 9 (6x 3 + 4x? - 2x) and 54 (27x 4 - x)? 

[CDS 2012] 

(a) 9x(x+l) (b) 9x(3x-l) (c) 18x(3x-l) (d) 18x(x+l) 

w (C) Let P(x) = 36 (3x 4 + 5x 3 -2x 2 ) = 36x 2 (3x 2 + 5x-2) = 36x 2 {3x 2 + 6x-x-2} = 36-x 2 {3x(x+2)-l(x+2)} 
= 2x2x3x3xxxxx(x+2)(3x-l) Q(x) = 9 (6x 3 + 4x 2 - 2x) = 9x (6x 2 + 4x - 2) = 18x(3x 2 + 2x-l) = 18x{3x 2 + 
3x- x-l}=3x3x2xxx (3x - 1) (x + 1) R(x) = 54 (27x 4 - x) = 54x (27x 3 - 1) 

= 2x3x3x3xxx(3x-l) (9x 2 + 3x + 1) 

So, HCFof[P(x),Q(x), fl(x)] 

= 2 x 3x 3x x(3x-l)=18x(3x-l) 

Fast Track Practice 


Exercise© Base Level Questions 




1. Find the LCM of 8, 15, 24 and 72. 
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(a) 350 (b) 360 (c) 720 (d) 735 (e) None of the above 

2. If three numbers are 2a, 5a and 7a, what will be their LCM? [Bank Clerks 2011] 

(a) 70a (b) 65a (is; 75a (d) 70a 3 fe; None of the above 

3. Find the LCM of (2 s x 3 x 5 2 x 7) (2 4 x 3 2 x 5 x 7 2 x 11) and (2 x 3 s x 5 4 ) 

[RRB 2008] fa; 2 4 x 3 3 x 5 4 

(b) 2 x3x7 x5x11 
(c; 2 4 x3 3 x5 4 x7 2 xl 1 
(d) 2 4 x 3 4 x 5 4 x 7 

4. Find the HCF of 132, 204 and 228. 

(a) ^\2 (b) '\8 (c; 6 (d; 21 fe; None of the above 

5. What will be the HCF of (2 x 3 x 7 x 9), (2 x 3 x 9 x li; and (2x3x4x5)? 

[SSC CGL 2008] 

fa; 2 x 3 x 7 (b) 2x3x9 


(c) 2 x 3 (d) 2 x 7 x 9 x 11 


6. Find the LCM of I, “ 5 m^ m m°M^ ord P ress - com 
29 S7 


w 5 






W A 

20 


Find the LCM *f 2 ^ 4 and A, 

3 G 7 13 

[DrWii Mitr 3-QQ7] 

W 36 (o; d- ft -j- fd? 2| 

36 1365 4b 5 

Find the HOF of 4 and 7 . 

5 15 

(a) l ^ 

fej None of the above 

Find the HCF of i - and i . 

2 4 5 


( *E 


faj — 


AT -1 

40 


fC-J 20 AJ 15 

fej None of the above 


10. Which of the following will be the LCM of 0.25, 0.1 and 0.125? 


(a) 0.25 (b) 0.005 
(c) 0.05 (d) 0.5 


fe; None of the above 


11. Find the LCM of 2.5, 1.2, 20 and 7.5. 


(a) 60 (b) 65 (c; 70 fcO 50 (e) None of the above 


12. Product of two coprime numbers is 117. Then, their LCM is [SSC CGL 2013] 


(a) 9 (b) '\3 (c) 39 (d) 117 


13. The product of HCF and LCM of 18 and 15 is [CDS 2012] 


(a) 120 (b) 150 (c) 175 (d) 270 


14. The LCM of two numbers is 2376 while their HCF is 33. If one of the number is 297, then the other number is [CDS 
2013] 


fa; 216 (b) 264 (c) 642 (d) 792 


15. The HCF and LCM of two numbers aKP V§ S an$ r^sp?cfr^iy S fr SPPof the numbers is 117, then determine the 
Other [DMRC (CRA) 2012] 

fa; 121 (b) 131 (c) 221 (d) 231 


16. The HCF of two numbers is 15 and their LCM is 225. If one of the numbers is 75, then find the another number. 


[SSC CGL2010] 

fa; 105 (b) 90 fe; 60 (d) 45 


17. If HCF of two numbers is 8, which of the following can never be their LCM? 


[RBI Clerk 2007] 
(a) 24 (b) 48 
fe; 56 (d) 60 


fe; None of the above 


18. The difference of two numbers is 1/9 of their sum. Their sum is 45. Find the LCM. [SSC CGL 2007] 


(a) 225 (b) 100 
fe; 150 (d) 200 


19. The ratio of two numbers is 3 : 4 and their HCF is 4. What will be their LCM? 


[Hotel Mgmt. 2007] 
(a) 12 (b) 16 
fe; 24 (d) 48 


fe; None of the above 


20. The ratio of two numbers is 5 : 6 and their LCM is 480, then their HCF is 


[SSC Multitasking 2013] (a) 20 (b) 16 (c) 6 (d) 5 


21. The HCF of three numbers is 23. find the numbers. 


(a) 69, 15, 22 (b) 23, 46, 69 
(c) 25,31,41 (d) 23,21,35 
(ej None of the above 

22. Three numbers are in the ratio of 3 : 4 : 5 and their LCM is 1200. Find the HCF of the numbers. 


(a) 40 (b) 30 (c) 80 (d) 20 (e) None of the above 


23. The HCF and LCM of two numbers m and n are respectively 6 and 210. If 


in +- n ■ 1 % the-n — + — is gqual to 
m n 

X 3G 37 35 

fe; None of above 


24. If a number is exactly divisible by 11 and 13, which of the following types the number must be? [Hotel 
Mgmt. 2008] 

(a) Divisible by (11 +13) 

(b) Divisible by (13-11) 

(c) Divisible by (11 x 13) 

(d) Divisible by (13 + 11) 

(e) None of the above 

25. The LCM of two numbers is 48. The numbers are in the ratio of 2 : 3. Find the sum of the numbers. 
[SSC (10+2) 2011] 

(a) 28 (b) 32 (c) 40 (d) 64 

26. Four numbers are in the ratio of 10:12:15: ia If their HCF is 3, then find their LCM. 

(a) 420 (b) 540 (c) 620 (d) 680 (e) None of the above 


27. The product of two whole the LCM. 


[Bank Clerks 2008] (a) 15000fbJ 150 (c) 1500 (d) 15 (e) None of the above 

28. If the HCF of a and 6 are 12 and a, 6 are positive integers and o > b > 12, then what will be the values 
of a and 6? 

[RRB2012] (a) 12,24 (b) 24,12 (c) 24,36 (d) 36,24 

29. The sum of HCF and LCM of two numbers is 403 and their LCM is 12 times their HCF. If one number 
is 93, then find the another number. [MBA 2007] 

(a) 115 (b) 122 

(c) 124 (d) 138 

(e) None of the above 

30. The LCM of two numbers is 495 and their HCF is 5. If sum of the numbers is 100, then find the differ¬ 
ence of the numbers. [Hotel Mgmt. 2008] 

(a) 10 (b) 46 (c) 70 (d) 90 (e) None of the above 

31. The LCM of two numbers is 20 times of their HCF and (LCM + HCF) = 2520. If one number is 480, 
what will be the triple of another number? 

(a) 1200 (b) 1500 (c) 2100 (d) 1800 (e) None of the above 

32. The sum of two numbers is 1056 and their HCF is 66, find the number of such pairs. 

(a) 6 (b) 2 (c) 4 (d) 8 (e) None of the above 

33. What is the smallest possible length that can be exactly measured by the scales of lengths 3 cm, 5 cm 
and 10 cm? 

(a) 15 cm (b) 30cm(cJ 28 cm (d) 40 cm (e) None of the above 

34. What is the least number which is exactly divisible by 8, 9, 12, 15 and 18 and is also a perfect square? 


(a) 3600 (b) 7200 


(C) 5200 (d) 6500 
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(e) None of the above 

35. Find the greatest number of 3-digits which when divided by 6, 9, 12 leaves 3 as remainder in each case. 

[CBI 2008, BOI 2007] 

(a) 975 (b) 996 
(c) 903 (d) 939 
(e) None of the above 

36. What will be the greatest number that divides 1356, 1868 and 2764 leaving 12 as remainder in each 
case? [Delhi Police 2007] 

(a) 64 (b) 124 

(c) 156 (d) 260 

37. Find the greatest number that divides 130, 305 and 245 leaving remainders 6, 9 and 17, respectively? 
[RBI Clerk 2008] 

(a) 4 (b) 5 (c) 14 (d) 24 (e) None of the above 

38. What will be the greatest number that divides 1023 and 750 leaving remainders 3 and 2, respectively? 
(a) 68 (b) 65 (C) 78 (d) 19 (e) None of the above 

39. In a store, there are 345 L mustard oil, 120 L sunflower oil and 225 L soyabean oil. What will be the 
capacity of the largest container to measure the above three types of oil? 

(a) 8 L (b) 20 L (c) 23 L (d) 15 L (e) None of the above 

40. The least number which should be added to 2497, so that the sum is exactly divisible by 5, 6, 4 and 3, 
is 


(a) 3 (b) '\3 (c) 23 (d) 33 (e) None of the above 


41. Find the largest number which same remainder in each case. Also, 

find the common remainder. [CBI Clerk 2009] 

(a) 1210, 158 (b) 1120, 158 

(c) 1120, 185 (d) 1210, 185 

(e) None of the above 

42. The least number which when divided by 12, 16 and 18 leaves 5 as remainder in each case. Find the 
number. 

[RBI Clerk 2009] (a) 139 (b) 144 (c) 149 (d) 154 (e) None of the above 

43. What is the greatest number that divides 13850 and 17030 leaves a remainder 17? 

[CDS 2012] (a) 477 (b) 159 (c) 107 (d) 87 

44. The HCF and LCM of two natural numbers are 12 and 72, respectively. What is the difference between 
the two numbers, if one of the number is 24? 

[CDS 2012] 

(aJ12(bJ18(cJ21 (d) 24 

45. What will be the least number which when divided by 12, 21 and 35 leaves 6 as remainder in each 
case? [UP Police 2007] 

(a) 426 (b) 326 (c) 536 (d) 436 

46. What is the least number which when diminished by 7, is divisible by each one of 21, 28, 36 and 45? 
(a) 1255 (b) 1177 (c) 1265 (d) 1267 

(e) None of the above 

What is the least number which when increased by 9, is divisible by each one of 24, 32, 36 and 54? 


(a) 855 (b) 890 (c) 756 (d) 895 


(e) None of the above 
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48. Find the least number which when divided by 16, 18 and 20 leaves a remainder 4 in each case, but is 
completely divisible by 7. 

(a) 2884 (b) 2256 (c) 865 (d) 3332 (e) None of the above 

49. What is the greatest four digit number which when divided by 10, 15, 21 and 28 leaves remainders 4, 
9, 15 and 22, respectively? [Lie ado 2008] 

(a) 9654 (b) 9666 (c) 9664 (d) 9864 (e) None of the above 

50. How many numbers are there between 4000 and 6000 which are exactly divisible by 32, 40, 48 and 
60? 

(a) 2 (b) 3 (c) 4 (d) 5 

51. Three pieces of timber 84 m, 98 m and 126 m long have to be divided into planks of the same length. 
What is the greatest possible length of each plank? 

(a) 14 m (b) 28 m (c) 7 m (d) 21 m (e) None of the above 

52. In a school, all the students can stand in a row, so that each row has 5, 9 or 10 students. Find the least 
number of students in the school. 

[SSC CGL 2008] (a) 90 (b) 95 (C) 85 (d) 100 

Exercise © Higher Skill Level Questions 

I. If (x - 6) is the HCF ofx L -2x -24 and x — kx - 6, then what is the value of kl 

[CDS 2012] 

(a) 3 (b) 5 (c) 6 (d) 8 


2. If a and b are positive integers, then what is the value of 


f —± 




b 


■Jr 
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[CDS 2014) 


(c) 1 



tb}fi 
jui a 


3. What is the HCF of 8 (x 5 -x 3 +x) and 28(* 6 +l)? [CDS 2014] 

{a) 4 (x 4 - x 2 + 1) (b) x 3 - x + 4x 2 (cj x 3 - x + 3x 2 (d) None of these 

4. The HCF of {x 4 - y 4 ) and (x 6 - y 6 ) is 
[CDS 2013] 

(a )x 2 -/ 2 (b)x-y 
(c) x 3 - y 3 (d) x 4 - y 4 

5. The HCF of (x 3 - y 2 - 2x) and (x 3 + x 2 ) is [CDS 2013] 

(a) x 3 - x 2 - 2x 

(b) x 2 + x 

(c) x 4 -x 3 -2x 2 fc!) x-2 

6. What is the HCF of a 2 b 4 + 2a 2 b 2 and 
(abj 7 - Aa bl [CDS 2013] 

(a) ab (b) a 2 b 3 
(c) a 2 b 2 (d) a 3 b 2 

7. For any integer n, what is HCF (22ra + 7, 33re +10) equal to? [CDS 2014] 
(a) 0 (b) 1 

(c) 11 (d) None of these 


8. For any integers a and b with HCF (a, 6) = ; what is HCF (o + b, a - b) equal to? [CDS 2013] 





(a) It is always 1 
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(b) It is always 2 

(c) Either 1 or 2 

fc/J None of the above 

9. In a fire range, 4 shooters are firing at their respective targets. The first, the second, the third and the 
fourth shooter hit the target once in every 5 s, 6 s, 7 s and 8 s, respectively. If all of them hit their targets at 
9:00 am, when will they hit their targets together again? 

[CDS 2014] 

(a) 9 : 04 am 

(b) 9 : 08 am 

(c) 9 : 14 am 

(d) None of the above 

10. Three hells chime at intervals of 48, 60 and 90 min, respectively. If all the three bells chime together at 
10:00 am, at what time will all the three chime again that day? [IB Grade II 2012] 

(a) 1:00 pm (b) 2:00 pm 

(c) 8:00 pm (d) 10:00 pm 

11. Five bells begin to toll together at intervals of 9 s, 6 s, 4 s, 10 s and 8 s, respectively. How many times 
will they toll together in the span of 1 h (excluding the toll at the start)? 

[Bank Clerks 2007] 

(a) 5 

(b) 8 


(c) 10 


(d) Couldn't be determined 
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(e) None of the above 

12. Monica, Veronica and Rachat begin to jog around a circular stadium. They complete their revolutions 
in 42 s, 56 s and 63 s, respectively. After how many seconds will they be together at the starting point? 
[Bank Clerks 2008] 

(a) 366 

(b) 252 

(c) 504 

(d) Couldn't be determined 

(e) None of the above 

13. A General can draw up his soldiers in the rows of 10, 15 or 18 soldiers and he can also draw them up 
in the form of a solid square. Find the least number of soldiers with the General. [SSC CGL 2007] 

(a) 100 (b) 3600 (c) 900 (d) 90 

14. 6 bells commence tolling together and toll of intervals are 2, 4, 6, 8, 10 and 12 s, respectively. In 1 h, 
how many times, do they toll together? 

(a) 16 (b) 32 (c) 21 (d) 35 (e) None of the above 

15. Find the greatest possible length which can be used to measure exactly the lengths 7 m, 3 m 85 cm and 
12 m 95 cm. 

(a) 15 cm (b) 25 cm 

(c) 35 cm (d) 42 cm 

(e) 45 cm 

16. The HCF and LCM of two numbers are 21 and 4641, respectively. If one of the numbers lies between 
200 and 300, then find the two numbers. 


(a) 273, 363 (b) 273, 359 
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(C) 273, 361 (d) 273, 357 
(e) None of the above 

17. Find the side of the largest possible square slabs which can be paved on the floor of a room 2 m 50 cm 
long and 1 m 50 cm broad. Also find the number of such slabs to pave the floor. [LIC AAO 2007] 

(a) 25, 20 (b) 30, 15 

(c) 50, 15 (d) 55, 10 

(e) None of the above 

18. When in each box 5 or 6 dozens of apples were packed, three dozens were left. Therefore, bigger boxes 
were taken to pack 8 or 9 dozens of apples. However, still three dozens of apples remained. What was the 
least number of dozens of apples to be packed? 

(a) 363 dozens (b) 315 dozens (c) 345 dozens (d) 335 dozens (e) None of the above 

Answer with Solutions 

Exercise © Base Level Questions 

1. (6) By prime factorisation method, Factors of 8 = 2x2x2 = 2 
Factors of 15 = 3 X 5 = 3 1 X 5 1 
Factors of 24 = 2X2X2X3=2 3 X3 1 
Factors of 72 = 2x2x2x3x3 = 2 3 X 3 2 

Here, the prime factors that occur in the given numbers are 2, 3 and 5 and their highest powers are 2 ,3 and 5 . 

Required LCM = 2 3 X 3 2 X 5 1 = 360 By division method, 
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a, 

15, 

24, 

72 

4 r 

15, 

12, 

30 

z, 

16, 

0r 

16 

i, 

16, 

3 r 

9 

1, 

5. 

1, 

3 


LCM = 2x2x2x3x5x3 = 360 


2. (a) Required LCM = ax2x5x7 = 70a 


3. (c) Given prime factors, 


(2 3 X 3 X 5 Z X 7); (2 A X3 Z X 5 Xf_ X 11); (2xf X5 A ] 


Required LCM = Product of prime factors 


having highest powers 


= 2 4 x3 3 X5 4 X7 Z x 11 


4. (a) At the 1st step, we take the two numbers 132 and 204. 


HCF of 132 and 204 


132 ) 204(1 

132 

"^2)132(1 

"Eijrafi 

60 

12 ) 90(5 

SO 

K 

Asnin, HCF of 12 and 2ZB 
1 2)223(18 
12 

TUB" 

IQE 

X 


Hence, HCF of 132, 204 and 228 = 12. 5. (c) Given factors, 


2X3X7X9; 2X3X9X11; 2X3X4X5 


.'. Required HCF = Product of common prime factors having least powers = 2x3 







6. (c) We know that, 
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LCM of fractions = 


Required LCM - 


LCM af fmttiftratoni 
HCF of denominators 
LQM of L 5 and 4 
HCF 3 P 9 r G and 27 
3D 
3 


7. (a) Required LCM = 


LCM of 2 P 3 P 4 P 9 

1KJJ7 uJ J, 5, y . U 
4 Xft 


- =36 


A. (o We know ihai P 


HCF of ff Hciinns = 
Required HCF= 


HCF of mamerators 

J.CM of denominators 
HCF of4 and? _ t 

LCM of 5 and IS IS 


9, [ 0 ) Required HCF * 


HCF of numerators 
LCM of denominators 


HCF of I P 3 and 4 J_ 
LCM of 2, 4 and 5 30 


10. (e) Required LCM = (LCM of 250, 100 and 125) X 0.001 LCM of 250, 100 and 125 


£50, 

IDO. 

l£G 

125, 

50, 

125 

3G r 

10, 

25 


2. 

& 

i. 

2 P 

1 


.-. LCM = 2X5X5X5X2= 500 


.-. Required LCM = 500 X 0.001 = 0.5 


11. (a) Required LCM = (LCM of 25, 12, 200 and 75) X 0.1 LCM of 25, 12, 200, 75 


3 

25, 

I2 r 

30 a 

75 

3 

25, 


100, 

75 

3 

25, 


GO, 

75 

6 

25, 

i, 

GO, 

£5 

G 

6, 

V 

10, 

5 


1, 

^ r 

2 P 

1 


LCM = 2X2X3X5X5X2 = 600 .\ Required LCM = 600 x 0.1 = 60 


12. (d) LCM of two coprimes is equal to their product. 




















13. (d) HCF of 18 and 15 
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18 = 2X3 X3 

15 = 3X 15 = 3 LCM of 18 and 15 = 2x3x3x5 = 90 /. Product of HCF and LCM of both numbers = 3 X 90 = 270 

14. (6) Given, LCM of two numbers = 2376 HCF of two numbers = 33 
One of the number = 297 ■.• (HCF of two numbers) 

x (LCM of two numbers) = (First number) X (Second number) 

_ . . 33XE37B 

r - - Swxndl number =-= 264 

297 


15. (c) Given, 


LCM = 1989 HCF = 13 1st number =117 and 2nd number = ? According to the formula, Product of LCM and HCF 


= Product of two numbers 


lee&xis ■ mx? 

? = 1939X13 

11? 

? = 221 

16 * (A Ibl tha othar eujtELbei = x 


Tharu x X 75 
x 


15 X 225 
15 xZ35 
7£ 


17. (d) We know that, LCM of two numbers must be the multiple of their HCF. In the given options 60 is not a multiple 
of 8 and hence 60 cannot be the LCM of the numbers. 


18. (6) Let the numbers be x and y. According to the question, 


x + y = 45 ...(i) 





Difference - i X Sum of |J MW§ffl£&oob.word P ress.com 

9 

=* x-Y = S ...(H) 

By ftdLdln^ Bqs. 11} and Ch), 

X + y = 45 
jc - y ■ 5 

2* - 50 =6 Jf- 25 

From Ed- (i), 

x + y = 4& 

y = 45 - x =* y= 45 - 25 = 20 
Now r LCM nf 25 and 20 

5 25, 20 

E r 4 


Required LCM = 5x5x4 =100 


19. (d) According to the question, 1 st number = 3 m 2nd number = 4 m where, m = HCF But given, m = 4 We know 
that, 


LCM 


Product Of two numbers 
HCF 

3 m x 4 m 


m 

LCM- 12 m- 12X4 - 43 


20. (6) Let numbers are 5x and 6x. Now, HCF of these two numbers is x. We know that, 

LCM x HCF = Product of two numbers 

=> 480 X x = 5x X 6x 

=> 480x = 3Ox 2 =>x = 16 

21. (6) Let the numbers are x, 2x and 3x. Where, x = HCF 
Given that, x = 23 

.'. The number are 23, 46 and 69. 

22. (d) Let the numbers are 3x, 4x and 5x. Where, x=HCF 


Then, LCM = 60x According to the question, 60x = 1200 x = 20 







23. (d) Wo have, mxrt=6xai0 younstnahboob.wordpress.com 
. 1 1 m + n 73 4 2 

m n mn 1260 70 35 

24. (C) LCM of 11 and 13 will be (11 x 13). Hence, if a number is exactly divisible by 11 and 13, then the same number 
must be exactly divisible by their LCM or by (11 X 13). 

25. (C) Let numbers are 2x and 3x. According to the question, 

6x = 48 => x = 8 (••• LCM = 6x) 

.". Required sum = (2x + 3x) = 5x = 5 X 8 = 40 

26. (6) Let numbers be lOx, 12x, 15x and 18x. Then, LCM = 180x 

As HCF = x 

Hence, required LCM = 180 X 3 = 540 

27. (6) Given that, product of two numbers 

= 1500 HCF= 10 

According to the formula, Product of two numbers = HCF X LCM => 1500 = 10 X LCM 

LCM m 1^22-150 
10 

28. (d) By Hit and Trial 

From option (d), we can say that the HCF of 36 and 24 is 12 and it is also satisfies the given condition 

a> b> 12 a = 36 and b = 24 

29. (C) Let LCM = m, HCF = n, According to the question, 
m = 12n, ...(i) 

and m + n = 403 ...(ii) 


=> 12n + n = 403 [from Eq. (i)] 




=> 13n = 403 
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n = ^ = 31 

13 

jtt = 12 X 31 =372 
Let the another number » t 
93 X t * 372 K 31 

fas product of two numbers - HCF * LCM) 

=* ^ _ 373 y. 31 =ia4 




30. (a) Given, LCM = 495, HCF = 5 Let 1st number = x, 2nd number = y xy = 495 X 5 [as product of two numbers 
HCF x LCM] => xy = 2475 

We know that, 

(x - yf- (x + yf- 4xy 

= (100) Z -4 X2475 = 10000 -9900 = 100 

ix - 0 = Vioo =10 

31. (d) Let HCF = jc 

According to the question, LCM = 20x Given that. HCF + LCM = 2520 

= 2520 m x = = 120 

21 


Now, LCM = 20x = 20 X 120 = 2400 

We know that, 

1st number X 2nd number = HCF X LCM 

, LCMX HCF 

=> 2nd number =■- 

1st number 

4G0 

.'. Required answer = 600 X 3 = 1800 

32. (c) Let the numbers be 66a and 66jb, where a and b are coprimes. According to the question, 






66a + 66£ = 1056 => 66 (a + b) = 1056 
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Ca+ = 1^1 = 16 
66 


/. Possible values of a and b are 


(a = l,i = 15), (a = 3,6 = 13). (a = 5,i> = 11), (a = 7,£ = 9) 

Numbers are 

(66 X 1,66 X 15), (66 X 3,66 X 13), (66 X 5,66 X 11), (66 X 7,66 X 9). /. Possible number of pairs = 4 

33. (6) Required length 

= LCM of 3 cm, 5 cm and 10 cm = 30 cm 

34. (a) Required number = Multiples of LCM Now. LCM of 8. 9. 12. 15 and 18 


ft 

ft 

12 r 

tft 

1? 

ft 

B r 

ft 

1ft 

9 

z r 

ft 

ft 

1ft 

9 

£ r 

3 r 


ft 

3 

2, 

lr 

1h 

ft 

1 


.’. LCM =2X2X3X3X2X5 = 360 /. The factors make it clear that to make a perfect square 360 must be multiplied by 
(2X5). 


.’. Required number = 360 X 2 X 5 = 3600 35. (a) Greatest number of 3-digits = 999 LCM of 6, 9, 12 


ft 

ft 

12 

ft 

e, 

6 

1 . 

3 , 

2 


Bon, 


Required LCM = 2*3*3x3 = 36 
939 


33 


■* 7*1 

36 


RMAiixiGr - 27 

Required ftumb&r ■ (99B - Z7 +■ 3) ■ B7! 


36. (a) Given that, x = 1356, y = 1868, z = 2764 a = b = c = 12 According to the formula, Required number = HCF of 
[(1356 - 12), 










(1868 -12), (2764 -12)] = HCF of (1344. mH%m^ obword P resscom 


1344)l&5@(l 

1344 

51211344(2 

10S4 



152)320 i 

ifla 

lS8)l9£(l 

128 

”04]iae(s 


64 )^ 752(43 

ae 

192 

192 

X 


HFC of 1344, 1856 and 2752 = 64 Hence, required number = 64 


37. (a) Given that, 


x = 130,7 = 305, z = 245 a = 6, b = 9, c = 17 According to the formula, Required number = HCF of 


[(130 - 6), (305 - 9), (245 - 17)] = HCF of 124, 296, 228 = 4 


38. (a) Given that, 


x = 1023, y = 750, a = 3, b = 2 


.'. Required number 


= HCF of [(1023 - 3), (750 - 2)] = HCF of 1020 and 748 


74B) 1020(l 
_74S 

272)748(2 

544 

204)272(1 

204 

68 ) 204(3 

204 ' 

X 


.'. Required number = 68 










39. (d) Required capacity = HCF of 345 a^m^9 / t M/or ^ ress - co/ri 


130) 2SE{l 
ISO 

IOBTl 30 (l 

'lOS^ 

15 ) 105(7 

105 


15 ) 545(33 

30 

45 

45 

X 


/. Required capacity of container to measure the oil = 15 L 

40. (c) LCM of 5, 6, 4 and 3 = 60 

On dividing 2497 by 60, the remainder is 37. .’. Number to be added = 60-37 = 23 

41. (c) Given that, 

x = 1305, y = 4665, z = 6905 Then, 

\ir - y\* |15D5 - 48B5| - 33G0 
IK - r|» |4SS5 - 80051 - 2240 
Iff - a|= |8005- 1305|= 5500 

.«. Required number 

= HCF of 3360, 2240 and 5600 = 1120 On dividing 1305 by 1120, remainder is 185. On dividing 4665 by 1120, re¬ 
mainder is 185. On dividing 6905 by 1120, remainder is 185. .'. Common remainder =185 

42. (c) Given, x = 12, y = 16, z = 18, k = 5 According to the formula, 

Required number = (LCM of x, y and z) + k 

= (LCM of 12, 16, 18) + 5 LCM of 12, 16, 18 is 


2 

12 , 

ift 

ia 

2 

ft 

ft 

9 

3 

3 , 

4 , 

9 


lr 

4 , 

3 








■ LCM = 2X2X3X4X3 =144 RcquiredJ'mM’l^?^^ Kfflm88.C0m 


43. (b) When divide 13850 and 17030 by the number, the remainder is 17. So, find HCF of(13850-17) and (17030 -17) 
i.e., 13833 and 17013. Here, 


13333jl7D13 [l 


3iatrti3S33h 
; i2?£ 0 
1113)3100(2 
'222$ 

flS4)tlia(l 
1154 

1591954(6 
' 954 


Hancu. rhe nuaniiKr Is lb9. 

LtMx nCF 


44- (fl) occrjnd number - ■ 


First numbar 
36 


7?-x IS 
m 

24 


iwtrc.rcn.ee between me two numbers 
= 36 -24= 12 


45. (a) Given, x = 12, y = 21, e = 34 * = 3 

Required number 

■r {LCM of 12, 21. 35) + k 
LCM Df 12, 21, 35 is 


3 

12, 

21, 

35 

7 

4, 

7, 

35 


4, 

1, 

5 


LCM = 3x7x4 xb = 420 
. - Required number = 420 + 6 = 426 
46. (d) LCM of Zl, 28, 36. 45 


21* 2Sv sa 4E 

21. 14, IB. 45 

SI, 7, 

Or 

45 

7 r 7, 

3, 

IS 

7r 'h 

], 

b 

lr 1, 

Sr 

£ 


LCM =2 X2K3x3x7Xfj= 1260 
Required number = LCM t 7 
= 1200 + 7 = 1207 


47. (a) LCM of 24, 32,36, 54 
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3 


32 r 


M 

2 

12, 



27 

2 

0, 

0. 

a 

27 

3 

3j 

4. 


27 

3 

Ij 

4. 

3, 

a 


1. 

4, 

lr 

3 


LCM = 2x2x2x3x3x3x4 = 864 Required number = LCM — 9 = 864-9 = 855 


48. (a) LCM of 16, 18 and 20 = 720 Required number = 720k + 4 


where, A: is a natural number to be divisible by 7, (720 k+ 4) will be a multiple of 7. Smallest value of k = 4 Required 
number = 720 X 4 + 4 = 2884 


49. (a) LCM of 10, 15, 21 and 28 


2 

10, 

16, 

M, 


3 



2l r 

14 

5 


5 r 

7. 

14 

7 

L 

1, 

7. 

14 


1. 

lr 

1, 

2 


LCM = 2X3X5X7X2 =420 Larqest number of 4-diqits = 9999 


Now, 


aaaa 

420 


23 


33a 

420 


/. Remainder = 339 

.'. Four-digit number divisible by 10, 15, 21 

and 28 = 9999 - 339 = 9660 

Also, £=10 -4 = 15-9 = 21-15, 

28-22 = 61. Required number = (9660 - k) 

= (9660 - 6) 


= 9654 














50. (C) LCM Of 32,40,48 and 60 = 480 yoursmahboob.wordpress.com 


The number divisible by 480 between 4000 and 6000 are 4320, 4800, 5280 and 5760. Hence, required number of num¬ 
bers are 4. 

51. (a) Required length = HCF of 84m, 98 m and 126 m 

HCF of 84, 98 and 126 

B4)se{] 

84 

14 ) 84(6 

84 

x 

126 

K 


Required length = 14 m 


52. (Q) Least number of students = LCM of 5, 9, 10 


LCM of 5, 9, 10 


5 

5 r 

B r 

10 


] r 

9 r 

2 


LCM = 5X9X2 = 90 .'. Required number of students = 90 

Exercise © Higher SkiU Level Questions 

1. (6) Given that, (x-6) is the HCF of x z - 2x - 24 and x 2 - kx - 6 i.e.,(x - 6) is a factor of both expressions. Let /(Xj) = x 2 
- 2xj - 24 

and /(x2) = X 2 — kx z — 6 
Now ,f(x{) = /(x 2 ) at (X! = X 2 = 6) 

=> (6) 2 - 2(6) - 24 = (6) 2 - £(6) - 6 


[by condition] => 0 =30 -6£:=>6i: = 30 k = 5 







3. ta HCF f _ 2 _ b_ L o\if Sfm ij^o (i b.wordpress.com 

l^HCFfa.W HCF(a.wJ 

always equal to 1. 


Nhirtrrtldn 1 Let the two pwitiv* integers 
bfi-a = 24 and t = 3*5. 


HCF 


24 


36 


,HCFC24,3fl HCFC24 r 36j 



=> HCFG r 3=l 


Nlurtrrttart 2 

Let the two positive integers bee ■ 12 and 
b = 17. 


HCF 

=> HCF 


f » 1? ) 

^HCF(13,17>' HCF (13,17 )) 

(t-t)- 


3. (a) Let p(x) = 8(x 5 - x 3 + x) 
= 4 X 2 X x (x 4 - x 2 + 1) 


and q(x) = 28(x 6 + 1) 
= 7X4 [(x 2 ) 3 + (l) 3 ] 


= 4 X 7 X (x 2 + 1) (x 4 - x 2 + 1) 

.'.HCF of p(x) and q(x) = 4 (x 4 - x 2 + 1) 

4. (£2) Let f(x) = (x 4 - y 4 ) 

= (x 2 - y 2 ) (x 2 + y 2 ) = (x - y) (x + 7) (x 2 + y 2 ) and gr(x) = (x 6 - y 6 ) 
= (x 3 ) 2 -(y 3 ) 2 
= (x 3 + y 3 ) (x 3 - y 3 ) 

= (x+yXx 2 -xy+ y 2 ) (x - y) 


(x 2 + xy+y 2 ) = (x - y) (x + y) (x 2 - xy + y 2 ) (x 2 + xy + y 2 ) .'.HCF of [/(x), gr(x)] = (x - y) (x + y) = x 2 -y 2 








5. (c) Let /(X) = X 3 - x z - 2x = x (x 2 - x - yoursmahboob.wordpress.com 

= x (x 2 - 2x + x - 2) 

= x (x (x - 2) + 1 (x - 2)} 

= x (x + 1) (x - 2) and g(x) = x + x 

= x 2 (x+ 1) = xx(x + 1) LCM of [f(x), gr(x)] = x (x + 1) • x • (x - 2) 

= x 2 (x + 1) (x - 2) 

= x 2 (x 2 - x-2) 

= x 4 -x 3 -2x 2 

6. (c) a 2 i> 4 + 2a 2 i 2 = a 2 i> 2 (i 2 + 2) ...(i) and (db) 7 - 4a z b 9 = a"V - 4a 2 jb 9 
= a 2 £ 2 (a 5 jb 5 -4jb 7 ) ...(ii) From Eqs. (i) and (ii), HCF = aV 

7. (6) HCF of (22n + 7,33n + 10) is always 1. 

Illustration 

For n = 1, HCF (29,43) => HCF = 1 For n = 2, HCF (51,76) => HCF = 1 For n = 3, HCF (73,109) => HCF 

8. (c) Putting arbitrary values of a and £>. Illustration 1 Let a = 9 and b=S 
HCF (8 + 9,9-8) 

HCF (17,1) = 1 Illustration 2 Let a = 23 and b = 17 
HCF (17+ 23,23-17) 

HCF (40,6) = 2 Hence HCF(a + b,a- b) can either be 1 or 2. 

9. (c) Time after which they will hit the target aaain toaether = LCM (5,6,7 and 8) 


2 


6 r 

7. B 


5, 

3 P 

7, 4 




= 5X3X7X2X4 =840s 
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340 

They will Mt target together -=-- 14 mill 

60 


They will hit together again at 9 : 14 am. 


10. (d) We have to find out the LCM of 48, 60 and 90. 


2 

4 ft 

60 . £0 

3 

24 , 

30 - 45 

2 

8 , 

10 - 15 

5 

4 , 

5 . 15 

2 

4 , 

1 . 3 

2 

2 , 

1 , 3 

3 

] r 

1 , 3 


] r 

1 - 1 


.'. LCM = 2x3x2x5x2x2x3 


■ 720 min 


720 _ 

-n 

60 


IZh 


/. Bell chime together again 
= 10 :00 am+ 12 h= 10 :00 pm 

11. (C) The bells will toll together after time in seconds equal to the LCM of 9, 6, 4, 10 and 8. LCM of 9, 6,4, 10 and 8 
is 


ft 

e r 

4 r 

10. 

e 

ft 

ft 

2 r 

5 r 

4 

ft 

3 r 

lr 

5 , 

2 

3, 

1 r 

lr 

5 , 

Z 


.'. LCM = 2X2X3X3X5X2 = 360 In one hour, the rings will toll together 


——limes = 10 times 
300 


12. (c) Required time = LCM of 42, 56 and 63 s LCM of 42, 56, 63 is 
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z 

42 r 

56, 

63 yoursmahboob. word press, com 

3 

21 , 

20, 

63 

7 

7 , 

28 d 

21 


1, 

4 r 

3 

Required time 

= 2x3x7x4x3= 504 s 13. (c) LCM of 10, 15 and 18 is 

a 

10, 

15- 

18 

3 


15. 

S 

5 

s. 

5, 

3 



Ij 

3 


LCM = 2X3X5X3 = 90 To make it perfect square, we multiply it with 2x5 = 10 


Required number of soldiers 90 XI0 =900 


14. (e) LCM of 2, 4, 6, 8, 10, 12 


= (2X2X3X2X5) = 120 /. After every 2 min, they toll together. .". Number of times they toll together in one hour 


f ij timed ■ 31 timee 


15. (c) Required length = HCF of 7 m, 3 m 85 cm, 12 m 95 cm = HCF of 700 cm, 385 cm, 1295 cm 


3B5}TD0(t 

395 

315)396(1 

315 

70)315(4 

3S0 

”35)70(2 
70 
y 

35)1235(37 

105 


£45 

245 


K 


Hence, required length is 35 cm. 


16. (d) Let the numbers be 21a and 21 Jb, where a and b are coprimes. Then, 21aX21 b = (21 X 4641) => aft = 221 


Two coprimes with product 221 are 13 and 17. 











Required number = (21x13,21x17) = (2 cm 


150) 250(1 
150 

T50J 150(1 

loo; 

50J100(Z 

100 

K 

HGF= 50 

■. Numb* of stabs 

Ar&aof slab 
£50*150 
50 X 50 


18. (a) For such type of questions, remember the following method. Required number of apples 


= (LCM of 5, 6, 8, 9) + 3 LCM of 5, 6, 8, 9 is 


2 

ft 

A 

ft 


3 

ft 


4, 



5, 

1, 

4, 

3 


.'. LCM = 2X3X5X4X3= 360 .". Required number of apples 


= 360 + 3 = 363 
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Chapter 

4 


Simple and Decimal Fractions 


A digit which can be represented in p/q form, where q * 0, is called a fraction. Here, p is called 
the numerator and q is called the denominator. 

For example 3/5 is a fraction, where 3 is called numerator and 5 is called denominator. 

or When a unit is divided into any number of equal parts, then these parts are termed as a fraction 
of the unit. For examnle Tf 1 is to he divided into two ermal narts. then 1 is 

divided by 2: and is represented as \ 

Simple Fraction 

The fraction which has denominator other than power of 10, 

3 5 7 

is called simple fraction. e.o. H - r —, - etc. 

7 11 9 

Note Simple fraction is also known as vulgar fraction 

Types of Simple Fractions 


There are following types of fractions. 


1. Proper Fraction When the nu¥Ryf§(B ? its denominator, then fraction 
is called proper fraction. 

_ . 1 15 11 , 

Far example - .—„ — etc. 

^ 2 17 43 


2. Improper Fraction When the numerator of a fraction is greater than its denominator, then 
fraction is called improper fraction. 

For example —etc, 

13 14 19 


3. Compound Fraction A fraction, in which numerator or denominator or both are in fraction, 
then it is called compound fraction. 


For example 


J-W*,UL*c. 

7/9 13 7/13 


4. Inverse Fraction If we inverse the numerator and the denominator of a fraction, then the res¬ 
ultant fraction will be the inverse fraction of the original fraction. 

3 S 

For example Given traction ■ -[■ Inverse fraction ■ - 

Q 3 


5. Mixed Fraction The fraction, which is the combination of integer and fraction, is called 
mixed fraction. 

2 1 

For example 3- h 7 - etc. 

£ 9 


6. Continuous Fraction It has no certain definition but only say that a fraction contains addi¬ 
tional fractions in its denominators, is called continuous fraction. 


For example (i) 2 + 


(ii) 6 + 


1 


2 + 


5 *i 


1 + 


1 


1 1 
2 2 


Note lb simplify a continuous fraction, start from bottom and work upwards 


Decimal Fraction 






If the fraction has denominator is called decimal fraction. 


For example 10th part of unit = — = 


■0-1; 10th part of 0=^=0.6 


To convert a decimal fraction into a vulgar fraction, place 1 in the denominator under the decim¬ 
al point. Then, after removing the decimal point, place as many zeroes after it as the number of 
digits after the decimal point. Finally, reduce the fraction to its lowest terms. 


For example 


0,23=-^-; 0.0035 = 
100 


35 

10000 


7 

2000 


Note • Placing zeroes to the right of a decimal fraction, it does not make any change in value 
Hence, 0.5, 0.50, 0.500 and 0.5000 are equal. • If numerator and denominator of a fraction have 
same number of decimal places, then each of the decimal points be removed 

Types of Decimal Fractions 

1. Recurring Decimal Fraction The decimal fraction, in which one or more decimal digits are 
repeated again and again, is called recurring decimal fraction. To represent these fractions, a line 
is drawn on the digits which are repeated. 

For example -=QS666,„=a6; — =3142657142857 = 3-142857 
3 7 


2. Pure Recurring Decimal Fraction When all the digits in a decimal fraction are repeated 
after the decimal point, then the decimal fraction is called as pure recurring decimal fraction. 

For example ,5 H 0,489 etc, 


To convert pure recurring decimal fractions into simple fractions (vulgar form), write down the 
repeated digits only once in numerator and place as many nines in the denominator as the num¬ 
ber of diaits reneatincr. 

- 3 1 

For example (i) 03 

9 3 

Since, there is only 1 repeated digit. 


Therefore, only single 9 is placed in denominator. 





yoursmahboob. word press, com 


(iiiasj-g 


19 

33 


Since, there are only 2 repeated digits. Therefore, two 9's are placed in denominator. 3. Mixed 
Recurring Decimal Fraction A decimal fraction in which some digits are repeated and some 
are not repeated after decimal is called as mixed recurring decimal fraction. 

For example 3>223jfrL9 etc. 


To convert mixed recurring decimal fractions into simple fractions, in the numerator, take the 
difference between the number formed by all the digits after decimal point (repeated digits will 
be taken only once) and the number formed by non-repeating digits. In the denominator, place 
as many nines as there are repeating digits and after nine put as many zeroes as the number of 
non-repeating digits. 


For exompte 


036 - 


04267 = 


(36-3)^33 ^11 
90 *90*30 

(4267 - 42) 4225 = 160 

9900 9900 396 


Important Facts Related to Simple and Decimal Frac¬ 
tions 

♦ If in a fraction, numerator is equal to denominator, then the value of fraction is equal to 1 

♦ If the numerator of a fraction is always non-zero and denominator is zero, then the value of 
fraction is infinity (°°). 

♦ If the numerator of a fraction is zero and denominator is not equal to zero, then the value of 
fraction is zero. 

♦ If the numerator or denominator of any fraction is either multiplied or divided by same number, 
then the value of fraction remains unchanged. 

♦ If the numerator and denominator have no common factor other than 1, then the fraction is said 
to be in its lowest form 

♦ A fraction is a rational number as it can be expressed in the form of p/q and q * 0 





Operations on SimpffTO&mfnr c ° m 

Addition of Simple Fractions 


1. When Denominators are Same If denominators of fractions are same, then numerators of 
fractions are added and their addition is divided by denominator. 

n i 1 2 _. „ 1 3 

For example - + - = (1 + 2)- = - 

4 4 4 4 


2. When Denominators are Different If denominators of fractions are not same, then make 
their denominators equal (by taking their LCM) and then add their numerators. 


ftrm* hh 1 ax6 >+ qx4 ] + a> <3 ) = 6 ± 4 t 3 = ia 

2 3 4 12 12 12 


Subtraction of Simple Fractions 


1. When Denominators are Same If denominators of fractions are same, then numerators of 
fractions are subtracted and their subtraction is divided by the denominator. 

- , 3 1 2 1 


2. When Denominators are Different If denominators of fractions are not same, then make 
their denominators equal and then subtract their numerators. 


For example 


2 1 m (2x2)-£xl)_4-3 1 

3 2 6 6 ”s 


Multiplication of Simple Fractions 


To multiply two or more simple fractions, multiply their numerators and denominators. 


Far example 


1^3 (t*3) 3 

2 4 (2x4) B 


If fractions are given in mixed form, first convert them into improper fraction and then multiply. 







For example 


yoursrogbtyp^B. 

5 3 _ 5 3"15 


Division of Simple Fractions 


To divide two fractions, first fraction is multiplied by the inverse of second fraction 

_ . 2 3 2 5 10 

For example - =-x- = — 

3 5 3 3 9 

Operations on Decimal Fractions 

Addition and Subtraction of Decimal Fractions 


To add or subtract decimal fractions, the given numbers are written under each other such that 
the decimal points lie in one column and the numbers so arranged can now be added or subtrac¬ 
ted as per the conventional method of addition and subtraction. 

Ex. 1 (i) 353.5 + 2.32 + 43.23 = ? (ii) 1000 - 132.23 = ? 

$d + {i) 353.50 (ii) 1000.00 

2.32 - 132.23 

+ 43.23 567.77 

390.05 

Multiplication of Two or More Decimal Fractions 


Given fractions are multiplied without considering the decimal points and then in the product, decimal 
point is marked from the right hand side to as many places of decimal as the sum of the numbers of decimal 
places in the multiplier and the multiplicand together. 


Ex. 2 (i) 4.3 x 0.13 = ? (ii) 1.12 x 2.3 x 4.325 = ? 


Sol. (i) 43 x 13 = 559 


Sum of the decimal places = (1 + 2) = 3 .•. Required product = 0.559 (ii) 112 x 23 x 4325 = 11141200 Sum 
of the decimal places = (2 + 1 + 3) = 6 Required product = 11.141200 

Multiplication of Decimal Fraction by an Integer 


Given integer is multiplied by the frmmrnMmrM&mmcimai point and then in the product, 
decimal is marked as many places before as that in the given decimal fraction. 

Ex. 3 Find the value of the following. 

(i) 19.72x4 (ii) 0.0745x10 (iii) 3.52x14 

Sol. (i) 19.72x4 

Multiplying without taking decimal point into consideration 
1972x4 = 7888 

So, 19.72x4= 78.88 

Since, in the given decimal fraction, decimal point is two places before. So, in the product, decimal point 
will also be put two places before. 

Similarly, (ii) 0.0745 x 10 = 0.745 (iii) 3.52 x 14 = 49.28 

Dividing a Decimal Fraction by an Integer 

Do simple division i.e., divide the given decimal number without considering the decimal point and place 
the decimal point as many places of decimal as in the dividend. 

Ex. 4 Divide the following. 

(i) 0.81 ■*■ 9 (ii) 1.2875 25 (iii) 0.00049 + 7 


SoL (i) — = 9 

9 


— = 0.09 

9 

(two places of decimal] 

(E) 12875 

as 


1-2875 = 0,0515 
in 

[four places ofdediuaJI 

<W)y=7 

4 

0.00049 ^ 

_ Q QQQ07 

T 

[five pd&cfis of dedmal] 


Division of Decimal Fractions 

In such divisions, dividend and divisor both are multiplied first by a suitable multiple of 10 to convert di¬ 
visor into a whole number and then above mentioned rule of division is followed. 





Ex. 5 Divide the following. 
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(i) 42 + 0.007 (ii) 0.00048 0.8 

Sol. (i) 

0,007 0007 1000 7 

0.GM4S 10 0.0048 

(u)-— = —-x — =-= <M 

as as id s 


Comparison of Simple Fractions 

Following are some techniques to compare fractions. 


Cross Multiplication Method 


If ° and — arc two fractions, then 
b d 


(i) If utf > be, then - > - 
b d 


(il) If ud < bc T then — < — fill} II ad = bc t Lhen — = — 
h d h d 


Ex. 6 (i) Between : and f which fraction is bigger? 

7 8 


Sot 


2 3 4 5 

(ii) Which one of the fraction is largest among , , , ? 

3 4 3 4 

(i) Given, 2 and - 
7 3 


4 * 8> 7 x3 


i>3 


(il) First find the largest, among the two fractions 
5 3 4 5 


3 4 

S x 3 > 4 x 2 

3 > 2 
■1 3 


3 4 

4 x 4 > 5 x 3 

4 > 5 
3 1 


^ow, taking the two largest fractions, find which one is largest 
'3 4 


4' a 

4 x 4 > 3 x 3 


Hence, - is the largest fractlon- 
3 


3 4 


By Changing Fractions in Decimal Form 


To compare two or more fractions, first convert fractions into decimal form and then compare. 









Ex. 7 

Sol- 


Between 


1 , lyoursjriahfloob.wozdDress.corn 

— and —, which Fraction is Digger? 


- = 0.14and- 
7 9 


022. it is clear that 032 > 0.L4 

U 7 


Hence, bigger fraction is 


2 

9 


By Equating Denominators of Given Fractions 


For comparison of fractions, take LCM of the denominators of all fractions, so that the denomin¬ 
ators of all fractions are same. Now, the fraction having largest numerator is the largest fraction. 


Ex. a 

Sol. 


3 7 11 

Arrange the following Fractions in decreasing order ^^ 


LCM of 5, 9 Find 13- 
, 3 _ 3 x 117 

5 s x nr 


h X fl X 13 = 58 & 
^ 351 r 7 _ 7 X 
" 585' 


_ 435 d 11 _ 11 X 45 _ 495 
9x66 585 ^ 13 13 x 45 585 


Now, the fraction having Largest numerator will be Largest. 

Decreasing order will be h 

585' 5B5 585 

Hence, order is —, -, 

13 9 S 


By Equating Numerators of Given Fractions 

For comparison of fractions, take LCM of the numerator of all fractions, so that numerators of 
all the fractions are same. Now, the fraction having smallest numerator will be largest. 


Ex. 9 

Sol. 


3 2 4 

Which fraction hs largest amnne; , , ? 

& & 13 15 17 


LCM of 2, 3 aud 4 = 2 x 2 x 3 = 12 

A = 4 _ 12 2_ _ ZKfl _ 12 d _4 = 3X4 

13 13 X 4 52 1 15 15 x G 90 “ 17 3 X 17 


12 

51 


Now, sho ff nation having Bmallcwt dncomiiuif-nr wiU be largest. 

4 

Hence, ip the highest number, 


Fast T rack Formulae 


to solve the QUESTIONS 








Formula 1 
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To represent any fraction in simplified form, divide its numerator and denominator by their HCF. 

27 

Ex. 10 Write in simplified form, 

81 ^ 

Sol. v27 ^ 3 x 3 x 3 and 31 = 3 x 3 x 3 x 3 

HCF of 27 and SI* 3 k 3 x 3 - 27 

27 , . 27/ 27 1 

— can, be simplified as — { -— - - 
SI 81. / 27 3 

Formula 2 

If in the given fractions, the difference between numerator and denominator are same, then frac¬ 
tion having larger numerator is the largest and fraction having smaller numerator is the smallest. 

Ex. 11 Arrange the given fractions in increasing order, 

4 5 6 
5'6'7 

Sfrl, Since, -nil the frajctiuius have difference hi muiieralur and denominator ixe same. 

Increasing order Is -, -, 

5 C 7 


Formula 3 

if in the given fractions, the numerators are increasing by a definite value and the denominator is 
also increasing by a definite value but the value of denominator is greater than numerator, then 
the fraction having smaller numerator will be the smallest fraction and the fraction having larger 
numerator will be the largest fraction. 


2 ^ 8 L ] 

Ex. 1£ Which of the fraction Ls largest among —, —, —, —7 

6 B 5 11 17 23 


Sol. Since, in the given fractions, numerator value is increasing by 3 and denominator value is increasing 
by 6 and 6 > 3. Then, the fraction having larger numerator will be the larger fraction. 

— is laig$Bt among the given fractions. 

23 


Formula 4 



if eny number te divided Wm'mMSa'WWtMfflfg'fy then the 


obtained value will be x greater than original value and the given number 


will be 


aixc 
b 2 -a 2 


Ex. 13 Arun was to find 6/7 of a fraction. Instead of multiplying, he divided the fraction by 6/7 
and the result obtained was 13/70 greater than original value. Find the fraction given to Arun? 


Sol. 


Given, a = C, ft - 7and x = 


13 


V Required fraction > 


70 
ubx 


ft K 7 x «■ 


70 E 


Hqilcl, fraction givtn to Arun is 3/5. 


6 X L3 

to k n 


3 


Fast Track Practice 

Exercise© Base Level Questions 






Convert C.34 into a vulgar (tM9mff nahboob -wordpress.com 
16 


**2 

«£ 


(b) 

«0 


5C 

19 

50 


X Find the sum — + 


,-L. 

inn 10[W 

0 350 
8 35 


fa) None of the abowe 
3 
10 

decimal form 
fa) 0.853 fij 

fcj 3.58 (di 

fe) None ol ihe above 

Chance into decimal number. 
100 

fa) 0.075 fly 0 75 

fcj 0.0075 (d) 7 5 

fe) None oi ihe above 

4. f^xprese 0.6 aa a vulgar faction. 

5 


3 


«i 


Ml 


ia 

5 


fs) None ol tho above 


5 • Convert 0.2 7 into a vulgar fraction, 


fa) — 
IS 

(C) — 

■ 19 


19 

(d) A 

17 




fe) Nons ol me above 

Find the value of 9.467 in a vulgar 
fraction. 


fa) 9— 
900 

M 9* 

soo 


ft 

900 

900 


?► 


fe) None ol Ihe above 

Express 9.8268 as a vulgar fraction, 
0093 , U I 304.3 

4650 
3039 
4960 


fc) 


4950 
4093 
4950 

fe) None ol the above 


«y 

« 



* Amsnae + .1 and * in th JMmtl$ oob - word P ress - com 


12 3 

OTttejTr 

(g) %<-<- 

6 12 3 

12 3 6 


3 12 8 

{$1***1. 

8 3 12 


fa) None of the abgva 
7 5 3 

Arrange -,^ajid- in the descending 
order. 

&U*>1 

9 3 7 

&*>!>* 

8 9 7 


(b) *>*>! 

7 8 9 

»*>*>* 
7 9 3 


fej None of the above 

It), Out of the fractions and — n 

7 13 7 15 14 


which, is- Che third highest? 


w ? 

«s 




( 0 ) ± 




11 .Out of the fractions, , — h — and-, 
7 13 11 5 3 

which it the second tmallett fraction? 

rssc CGI 2410] 

4 Ai 5 -i 8 xjjL 3 


m 


m 


13 


( 0 ) 


11 


ffl 


12.1088 A 


+ 1800.08 + 1880.80 


[Bank PO 2010] 

(a) 8790.86 (b) 8890.86 
(c) 5588.80 (d) 4769.76 

(e) None of the above 13.6435.9 + 7546.4 + 1203.5 = ? [Bank PO 2010] 
(a) 15188.5 (b) 15185.8 
(C) 15155.5 (d) 15815.8 
(e) None of the above 


14.726.34 + 888.12 -? = 1001.88 


[1DBIS02010] 
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fa; 612.58 (b) 602.64 
fc; 654.54 (d) 618.78 


fej None of the above 


23 288 14L 

W ^ W ^ 

27 27 
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IBajnk dwteJOll] 


w ^ 

29 


SB 


fc) None q 1 lha above 
16.1 - + l£+-2 4 =? 

sea 

" e i w 4 5 

ffcj 6— jtf> 5— 

45 45 


I Sank Clerical Alii 


17. 


fe) Nona of ihe above 
19999 _ i 


1BJ 


fi.oa x ? 


21111 

fa) 0,947 
tc) 0.497 
fa) 0.974 

1212 
Oo 

fa; 4.04 fbj 400 
19.33 + ATI +>7 H ? 
fa) 09 fbj 86 
fe) None oi the above 

20. (39.3 X 53,4) + (26.7 x 6.91 = ? 

Ifortt Cirri* 2011] 

(a) 2520 15 fbj 2256.15 

fcj 2562 15 (d) 2652.15 

fc) None ol ihe above 


fbj 0 749 
(d) 0 794 


[SSCffOtl] 2tiQ7i 

fc} 0 4 (d) 0 44 

jfcuik Clerks 1011] 

fc) 86 fefj 84 


21. a of D qf 7 of 16B4 = ? 
4 0 10 


IBank Citjii 2009] 


fa) 64B fbj 762 

fcj 612 ftfl 720 

fe) None of ihe above 

19 21 25 


29 ,31 

and 


22. If the fractions 

21 25/29 ' HI 37 
are arranged in asuBnding order of their 

values.* then which one will he the 2nd? 

I&urt ckrict 2009] 


21 


»s 

25 


29 


rtfJ 29 

31 


fe) None ot tho above 
23.733 + 9+0.76=7 

fa) 130 
fcj 113 
fe) None ol ihe above 

34 - 8 - * 10 -- 7 


IPiVft Clerks 2009] 

fbj 124 
fdfj 116 


8 




w| 




»n 

13 


(e) None ol me aoove 
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2£. 0,4777., is equal to 

m — m — 

100000 100 

437 43 

to (d) I2 

100 90 

fej None of the above 
36. 4 +■ 4.44 + 44,4 4 4.04 4 444 - ? 

[Bank PO 20071 

to 472. m ft) 49622 

to &aoee to 577.2 

to None of the above 
27. (0.142857 + 0,285714) = 7 


»r 




to 2 (d) t o 

fe) None of the above 

28 , When -+<>+-+Jl converted into a 

fraction* then find the result. |KRI 2009] 

90 

til 25 

9999 


»g 

99 

fo) 25 
999 


29. If — 4— =— H then find the 

]! g* * 10 12 

4 3 

valiu of x. 

«T 

30. The value of 
fraction wifi be 


15 

13 

G9+ Q-G + Or 7 + 0 6 in 


m 2 — 
10 


**! 


fcj 20 3& to 5— 
10 


31, Find the value of 

999— * 999- + 999- + 999- - 999- 
7 17 7 7 

+ 999—. 


(a) 5997 jI>J587B fcj 5994 fcfj 2997 


7 

to — 

ii 


32. Find the value of - 4 — 4 — 4 — 4—. 

3 15 35 63 99 

fa) 1? - fcj - 

11 11 11 

33. i+I+Irf-4— 

2 4 7 14 28 

(a) 2 to 6 to 4 to 6 
to None of the above 
. Find the value of 27 x 1.2 x 5.5262 x O.fi. 

to 12157 (b)m75 

to 121. 75 to None of these 
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35. Out of the fractions ■ 



whnt la the difference between the 
largc&t and the smallest fractions? 


[I BPS Clerk 2011] 




fej None of the above 

36, If tbe numerator of a fraction Is 
increased by 200% and tbe deneminnt ur 
pf the fraction is increased by 1 &0% F the 
resultant fraction is S/35, What is the 
original fraction"? [SSI Clerk Ml 1] 



{&} Nona of tha above 


5/12 part nf what amount will be equal to 



(a) X 900 (b) X 940 (c) X 875 (d) X915 

38. A , B, C and D purchase a gift worth X 60. A pays 1/2 of what others are paying, B pays l/3rd of what others are 
paying and C pays l/4th of what others are paying. What is the amount paid byD? [SSCCGL2013] 

(a) 14 (b) 15 (c) 16 (d) 13 

39. l/4th of number of boys and 3/8th of number of girls participated in annual sports of the school. What fractional part 
of total number of students participated? [Bank PO 2007] 

(a) 32% 

(b) 20% 

(c) 36% 

(d) Data inadequate 

(e) None of the above 


40. The numerator of a fraction is 4 less than its denominator. If the numerator is decreased by 2 and the denominator is 
increased by 1, then the denominator becomes eight times the numerator, then find the fraction. [SSC CGL 2013] 
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41.ThE greatest amnng the mirnberH 


i ? 2]^ 1 ?6and is I55CCPO2013J 

(si ^15 f'bj ¥?. fej ¥5 M f ?e 

42. If the fraction < 2/6 is positive, then which of the following must be true? 

[SSC Multitasking 2014] 

(aj a > 0 (b) b > 0 

(c) ab>0 (d) a + b > 0 

Exercise © Higher SkiU Level Questions 


1, If 1.5 r ar 0.04 ;y, then find the value of 

[55CCFQ 2007] 



2. Tf 0.764 = 123 Cjt f then what is the 

value of f 1 ? [CDS 2012] 

Ly+ jcJ 

fa) 0 764 fcj 0.23S fc> 5 (d) 0-d72 

3. “Find the I1CF of ^ la and 26 , 

5 3 32 


(a) 0.052 [SSC CPO 2007] 

(b) 0.698 

(c) 0.75 

(d) Cannot be determined 

4. Find the LCM of the fractions in above question. 


(a) 13.5 



(b) 37.5 
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(c) 10.5 


(d) Cannot be determined 


(e) None of the above 


B, 


The pair of rational muuben that Ike 
1 3 

between— end — is {CDS 2014] 

4 4 




£62 75£ 

1000'1000 

JJ_ 3^ 

40' 40 




24 74 

100'100 
asa 740 
1000 ' 1000 


6. 1/8 part of a pencil is black and 1/2 part of the remaining is white. If the remaining part is blue and length of this blue 
part is 3% cm, then find the length of the pencil. 


(a) 6 cm (b) 7 cm 


(c) 8 cm (d) 9 cm 


(e) None of the above 

7. How many pieces of 13.2 cm can be cut from a 330 cm long rod? [Bank Clerks 2009] 

(a) 25 (b) 28 (c) 21 (d) 35 (e) None of the above 

8. In the year 2011, Shantanu gets ? 3832.5 as his pocket allowance. Find his pocket allowance per day. 

(a) ? 9.5 (b) ? 10.5 

(c) 7 12.5 Ca[)? 11.5 
(e) None of the above 

11 

9. Sum of three fractions is 2 —. If the 

greatest fraction is divided by the smallest fraction, the result is 7/6, which is greater than the middle frac¬ 
tion by 1/3. Find all the three fractions. 


A 2 , 7ybuBsmahboob.wordpress.com 

J 5'7' 3 B 1 B 1 4 

^ 7 2 3 ,.777 

^ T 1 T ■ “ rt 1 A 1 TrS 

935 B 9 IQ 

fej None of the above 


10 Find the value of S x 


[a.GfcQ.4a*2.&01 
lO.lSx 0,09x0,5/' 


(a) flOQ (b) 500 (c) 900 (d) 1600 

(e) None of the above 

11, If a fraction ii multiplied by itgolf and 
then divided hy Uie reciprocal of the 

same fraction, the result is 10 —Find 

27 


the fraction, 

(a) 1 
27 

(c) 2? 

3 


» s i 


fej None of the above 


12. What _ is the value □! 0.007 

+ 0.007 H- 17. S3-i- 31QQ202? [CDS 2012] 
&} 327.96633 fbj 33a 044_ 

[cj 327.36603 ftfl 337 B6&B 

13- itepr^senia.tion of 0l234iiii the form p/q, 
where p and q are integers* q * 0, ie 

[CDS 2013] 


ft) 

fcj 


731 

3300 

£341 


M 

(d) 


1171 

4095 

23m 


CjCun acvi'! 

yyyu yyuu 

14, If li t I x ^ * — t then find 

3 7 7 4 3 « 


the value uf x. 
(a) 0.006 

fcj a.a 


m i 

ft? e 


(55CCGL 2011] 


f a i - 2 11+1 of 11 

15. °- 04 u f V 3 U l 4 -, 


0.03 


m \ 

w i 


--rlrfl 

3 5 S 

ft>; s 


•SSC CPO 2011] 


16. A man reads 3/8 of a book on a day and 4/5 of the remainder on the second day. If the number of pages 
still unread are 40, then how many pages did the book contain? 


(a) 300 (b) 500 







(c) 320 (d) 350 
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17. 4/7 of a pole is in the mud. When 1/3 of it is pulled out, 250 cm of the pole is still in the mud. Find the 
full length of the pole. 


(a) 1000 (b) 1100 
(c) 950 (d) 1050 
(e) None of the above 

Answer with Solutions 

Exercise© Base Level Questions 


1. 0.34- 

ion so 

2, ib) — + — +■ —5— ^ OJ + 0.05 +■ 0008 
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10 100 1000 


75 


0.353 


3- tb) 0.75 

100 

4, (0 0 .5 = - 

9 

„ <27-B b 

5. (0) 0J7 ^-« — = — 

90 90 18 

*. MB . W 

900 

= s+ 

BOO BOO 

7. (0 0 8308 =^^ = ^ = ^ 

9900 9900 4950 

8. (8) — = U.bBli. - = O.&eb. - - 0.37b 

1Z 3 E 

e 123 

AltittliU MrtJied 

LCM of 12, 3 and 8. 


2 

12, 3, 8 

a 

6, 3 r 4 

3 

3, 3 r 2 


1, l r 2 

LCM =ZX2X3X2 


-24 

7 _ 7*3 _14 2 _ 3 X B _ IB 

12 12 X2 24 T S 3X3 24 

3 3X3 9 

and — =-= — 

B 8X3 £4 


tfnw r due fraciLcm having smallesc numerator 
will be smallest 
Ascending order is 


j'.e. r 


1< 

24 

-< 

B 


24 24 

2-<l 

iz 3 


9. (fl] - = 0.777, - = O.02&, - = 0.428 
9 8 7 

Ciifan r 


0.777 > Q.62&> 0.423 













10. « 5 = 0 71 ]_ = 0 i = a tfursmahboob.wordpress.com 

7 13 7 

— = 0,27, — = 0.64 

15 14 

4 

Osarty. - Ls the third highest fracdotL 
7 


11. re) - -0.E7, — ■ 

7 13 


0.33, 


— = C.FM.l=i1fi - = f) f37 
11 6 3 

ClftiirLy, Ihft flfrcrtrtd smalLftsi fraction is. . 

11 


12 , reft 


13, (A) 


I03S.8S 
lEOG.aa 
+ IftflO.flO 
4760.79 

6435.0 
7546.4 
+ 1003,5 
IPlBS.fl 

14. (0) 720.34 + 838.13 ? - 1001.69 

7 = 72fi 34 - RfiR 12 - 1 001 S3 
= 1B14.46 300I.SS = 612 b3 

Wfc(to 2£ x iL x i?_ < - ^ 

23 208 141 


IB X 3 0X3 


A 

27 


16. 1 3 * 1 a 4 zi = £1 + 1 4 2 1 

5 0 5 


^5 9 5 J 


-4 t 


37 + 40+36 


, A 103 
= 4 + —— ! 

45 

Altamatd Mffth-od 

i^i* + a ± 

5 9 5 

B 0 B 

LUA OJ 5, 5. 5=15 


45 

4 + 2 1 ?^ 13 
45 4B 


8 *9 + 17 XS -f 14 
45 

72 + 85 + 129 
45 

203 a l3 

ar o 

45 45 








17. (a) 


19999 

sun 


: 0.947 
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IS, tb) ? = 


1312 


1312 


0 5 x fim 
1212 


3030 


xiooo = 


S X 000 

121&X10D 


X 10 k100 
= 400 


303 


19, Cd 33 + 371 +7 = 33 + — = 33 + 53 = 56 

7 

20, (ft G3B.3 X 5-3.4} + (29.7 X 5.3} 

= 2O9B.02 + 157.53 » 2256.15 

21, (d)? = ix^x-Z_MiGfi4 =?2S 

4 6 10 

22, £ (?) — = 0.904. — = 0.04, 

21 25 


25 

29 

31 


-u. FJ u 


0.93. — 
37 


Q.fl37 


D.337< 0.fl4< Q.S0< D.9D4< 0,93 
21 

Cloprlu. — will i)0 on socancl number, 
25 

23, ( fl?= 783 = n6 

9 X 0.75 

34. (0? d 2 J^.^x£._12 
36 3 66 13 

47-4 

25. ErflO.4777 ......s 0.47 = ——- ■ — 

90 SO 


26. £d 


4.00 
4-44 
44 40 
4.04 
* 444.00 

500.es 

_ 142357 

27. (ft) 014235 7 = 332333 
Q.2B5714 ^714 


142B57 
'2957H 


999990 


2ft. £a) 0.252525 


29. £c) 


= 0_2S = ^ 





m 


1 

ii ii 
—+ — ■* — 

ll 

4 

'** 

3 

x 10 

12 

4 


I—" 

-1- 

i-» 

B 11 

5 

20 

x 10 

= 12 

1 

-i* 


11 

as 

& 

20 10 

12 

1 

4B 4 9 + 5 

55 


SO 

63- 55 _ 
' 80 


15 


JL- 
m ' 
16 
Z 


2_ 

IS 


1 

2 
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30. tt)Q3 + 0_G + 0.7+ D.B 

3 ^ 6 ^ 7 A B 

9 9 9 9 

= !! = £ = 2 2 

9 3 3 

31* (d)999i + 99S-+ 9&e- + 999i 


■ 999 - - 


999- 


7 7 

b {999 + 939 ■+ 999 + 999 t- 999 +■ 999) 


h fI + l + 5 + i + B + q 

U ? 7 7 7 


= 8 x 999 +■ — = 6 (1000 -1) + — 
7 7 

= 6000 -0+3 = 5097 

32, (ft)- — 

3 15 35 63 99 


ri + j-U± + ! + -L 

_3 15J 35 63 99 


JL+JjL-U. 


15 

105 


35 J 


63 

53 99 


4± + 


99 

= \l + 


99 


= 5i + ± = i + 

63 99 3 

_ 44 + ) _ 45 _ 

99 99 


J_ 

99 

b_ 

11 


33, Cfl)l + -+—+-+ — + — 

2 4 7 14 28 

LCM of 2, 4, ? H 14 and 28 * 2fl 
_ 28 + 14 I 7 | 4 j g { 1 

SB 

34, ((ft 27x1.2x5-5252XO.0 


2B 


- 27 X 


12 1 55262-5526 6 


0 


9000 


x™ 

9 


■ 27 K — X x — 


GOOD 9 
■ 121.576fl.0B. 


9 

_ 1094192 

9000 

3E. (e) 5 = 0.71,- = 0.44,— = 054 r - =040 
7 9 11 6 

1=0.75 


■1215768 

2 


Horo r xho largest fraction = - 

4 


t \fid Lho smaiEtsi = - 

B 

3 2 

' 4 s’ 

_7_ 

20 


So, rsquiied difference = 


15 8 
20 
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36- {e) T^t thg engine] fraction be —, 

Y 

Numeraior \x inereased by iilKftt. 

Numerator = s4 2 00% of sr 


100 

= IOQjt + SOU* 

IDO 

= 300x/100 

and de not jjLflh tot of the Fraction is increased 
by 150%. 

Denominator = y 4 

1D0 

= lOOy 4 150y 

100 
_ ZbOy 
~ TOO 

Then, according to the question, 
tOO _ 9 
25Df/1M 35 

500 jt = s_ 

25Gy 35 

. x _ JL X — - — 

y ~ 35 300 14 


3T. i|tf} bet the amount be T x. 
According to the question 

xioo 

12 A 

=f Ajr = — X 100 


12 


x = l ? xl^x 100 

5 -1 

X * T 9D0 


38- (A Let .4. If, C and 0 piiy tx fjt f 2 and T fl. 
According to ibH question* 


JC - —Ck - !- *4 4* 

3 

-»(I3 

y - — fjr 4 s4 ^1 

3 

...Oil 

z ■ ifjc4 y4 tit 

4 

—(lii] 


Alsn, * 4 ]p 4 * 4 a = GO 
Nrtw r put Lhe ualu* ofj( + ^+^=43( 
men, 4*4 z = 60 ^ &* = 60 
z= IS 

Similarly, on putting the value of 
x 4 z 4 a =■ 3y„ we get 

3> r 4 y = GO =4- 4y = GQ 
** y - IS 
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Again, on putting the value of 
(f + £ -H a) - we get 
?.X 4 X = BO —= hrl'j 
X = 20 

Now, x + ytsta=6{) 

On putting the valuE of x,y and z, we get 
13+ 13 + 20 + fin 
a =60-47= *13 


39, (d) Total number of students participated 


fLeqnjii'ed percentage 

fl n . 3 


B + -G 

^-£_ X 1DQW 


+ £} 


Cl early, given dulu is mudequale. 
40 . (S) Let denominator nf fraction = x 
Then, numerator = * -4 

-.-4- 

+'. Fraction m . - 

X 

New, according to che question, 

-2\ =tx + I) 

U+ 1) 

8 

x-^2 
8 

S.V-4S = ?f4 i 
Bx-Jt =48 4 1 
7x = 49 
_ 49 
7 

7 4 3 

- — 

7 7 


(x -4) -2 i 
x S a 


Fraction = 


41 . (r) LQM of 4, 5 , 10 and 20 = 20 
l j_ J_ 
$5 - ( 2 ) 4 ■ [ 2 b )20 • 132)20 

I 2_ JL 

^3- {3D 5 ® Q 4 }*** w^l) 30 

i i i 

^ = (0) 10 = (6^ 20 - £36) 00 

i_ 

-(19 » 

l 


Thus, greatest, numter iE(ft'l]^ J i.e , ’d'S! 

43 . If tha fraction 3 is positive, than ah > D 


must he true. 





Exercise © Higher SmT^QUmbW 


1* lb) Given, 35 k = 0.04p 

y _ 1.1 _1 .50 _ 1K& 
x 0.04 0.04 4 
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/ft 

z ' 


/ > 


U-i) 

T- 1 ) 

F “ & 


X 

LU ) 

U+*J 


y+i 

P+0 



\x J 

U ) 




0.7 B4 


1 3oa 

191 


7 > 


fz-ll 


'300 ^ 


f nfi-Tj 

f y - x 


X 


191 


191 

U+*J 


£ + i 


3M + t 


500 



X J 


Li 91 J 


■-L 

Xj 

—L 


. ns 

500 


= 0. 235 


3 . (0 HCF Pf 1,15,25 
G 8 30 


KCF of 5 r 15 and 25 5 A 

■-= — = y.Ob-* 

LCM of 6, 3 and 32 95 


4 . [b) LCM of-,— r — 


5 a 32 

LCM u-r 5, 15 Lind 25 
HCF nfS, 8 and 32 


5. I d} 


1 


= - 37.5 

2 

= 0,06 and 11 = 
4 


Only option (dj wicn 
74B 


= 0,75 
252 


= 0.152 


*nd- 

iooo 

and 0.75. 


1000 

0.7*8 Unto between 0.26 


6^ i;d Ul Uttiil length of Ji&ndl * cm 
■I’htfil- pt.br- = X 

5 

LtcmaLnLtig part = x - — = — 

3 3 


allf^ 

'XT’! _ 7* 

3 i, I 

ft J 16 


fir 7jt 

= X - 

U + 1, 


WhKa po.fi 


7x 

+ i Langito nF blue pan = — 

1(9 

AeOurduiEj tc Uac quisLied. 

Z*= a l 

Id z 


7* 

Id 

X ■ 


_ 7 

2 

■ B cm 


























7. (a) Total langch □! the rod - ^ t M mahbo ° b - WOrd P reSS - COm 
i.Bitgih of 3 piece = 13,2 cm, 

330 

nnquirfid cwm]»r nf pieces =^~— = Zh 

0. (fri SJjuamun i u' , 3 pucfcoL aU.owajj.tc; = T 3# 3350 

Total days in SOU (genera] year] 

» 3G5 days 

Allowance per day ■ ^ m f 10.5 

3Sb 


9. to] E^et cbe greatest, middle and smallest, 
fractions be x, y and z respectively in 
decreasing order. 

According co chc- question, 

Greatest fraction _ 7 
fl 


and 


Smallest. 

x = 7 

z e 
72 

Jt = — 

e 

y=Z-l 

5 3 

7-2 5 


,.<U 


..(iil 


N-Dw r jr+y-l-j = 2!i 
24 


...Ciii) 


Substitute the- value of. x and y Ercmftds. (jj r 

|IJ) and put ]n Eqs <Ui) r we get 

7 5 5B 

=& -*+-+£*■ — 

y 6 34 


7z * 5 + Gj 

a - 

13z + 5 


l3z = 


B 

59 


5 = 


34 

59 

24 

30 

4 


2 = 


39 

4 X 13 
3 


On putting tha vaJue of z in Eq. (i], wa get 


9 


:IX^: 
3 4 


10, Z X 


f 3.6x Q 48x ?.,\yQ 1 
1 0.12 X 0.00 X 0.5 J 


I.12 X 0.00 X 

Tae x 4& x esq' 


= 2 X 


1 


] 2 * 9 * la 
- 2 x 4 x 4 X &0 
= tEfflO 











, _ . J ^ voursmahboob.wordpress. 

11. (O If ihe required fraction he x. 


According to the question. 


xx x 
1 

x 


: 18 


2fi 

2? 


f = 


512 

~W 

x=i=S? 
a 3 

12. [to 0.007 + I + 17 — + 310 ~ ^ 

9 99 9000 

=> 0X07 + 1+1™! + 310 300 


95 


5000 


OJOO? + - + ■+ 3 1QJ023 

a oo 

0.007 f- 0.777 + 172:36 + 310.022 
328.644 

2341-2 2330 


13, (eft 0 2341 

9990 

14, ({ft GLren expression 


9990 


3 7 7 4 3 6 

> -X-X — ^-X-Xfi 
3 2 7 4 3 

&Jt _ 

^ - =r S 

3X2 

5X6 


X — 6 

15- {b) Gcvsn «fepc*sslofl 


fal-ai^lcpcii 

A 3 *) \ < 


0.03 

Ul C fl 


3 6 9 

po j 

n + ior® 

- 4 . m U = 

^24 


- + — 
3 45 


f ao - ts > 

- < w l fi J ^ 

(^) 


= - X 
3 


com 

















3 16 
45 




X - X - X 
3 fi n 
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5 


16, (C) Let cbe number of pages be x. 


3x 


•Nurabtw Di payes read, on first day = — 

fl 

B . . ax 6 

Remaining pages _ y — ^ —x 
8 E 

Number afpages read on second dav 

4 5 l 

= -X -x ■ -Jf 

5 B 2 

v ■ - f } 

New, remaining pages = x - I — + — 

f Bx 7x \ _ x 

5 

According to tide question. 

* = 40 

3 

=* x = 40 X S 

i+ at e= 320 

Alternate Method 
Balance of the boot for one day 

-(’-!)(■ I) 

L 5 A J 5 a B 
h’+ Total pages 

Pages unreHd 

Fraction related to pag £s unread 

= i^ = 3? o 

1 /s 

■V Total pages ■ 320 

17< (rfj Tot Eli length of pole 

Length of pole In mud 


Remaining port of pule In mod 

2&0 


4_r loso 
? a 

length of pole = 1 OhO 
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Chapter 

5 

Square Root and 
Cube Root 


Square 

If a number is multiplied with itself, then the result of this multiplication is called the square of 
that number. For example 

(i) Square of 6 = 6 x 6 = 36 


(ii) Square of 12 = 12 x 12 = 144 


(iii) Square of 100 = 100 x 100 = 10000 

Methods to Find Square 

Different methods to calculate the square of a number are as follows 

Multiplication Method 

In this method, the square of any 2-digit number can be calculated by the following given steps. 
Step I Square the unit's digit, 


{If the square has two digits, II 2 x Ten’s digit X Unit's digit 

+ Carry Step III (Ten's digit) + Carry from step II Step IV Now arrange the numbers first write 
step III number, then step II and at unit's place step I. 

For example Find the square of 74 Sfepl (4) 2 = 16 {Carry = 1} Step 112x7x4 + 1 =57 {Carry = 5} Step III 
(7) 2 + 5 = 49+ 5 = 54 Step IV (74) 2 = 5476 

Algebraic Method 

2 2 2 

To calculate square by this method, two formulae are used, (i) (a + b) = a + b + 2ab (ii) {a-bf 
= a 2 + b 2 -2ab 

For example The square of 34 is 

(34) 2 = (30 + 4) 2 = (30) 2 + (4) 2 + 2 x 30 x 4 

= 900+ 16+240 (34) 2 = 1156 

Square of Decimal Numbers 

To find the square of any decimal number, write the square of the number ignoring the decimal 
and then place the decimal twice the place of the original number starting from unit's place. For 
example The square of 3.5 is as follows (35) = 1225 

Here, the decimal is after one-digit in 3.5. Hence, the decimal will be placed twice the place of original number 
in the result. 

(3.5) 2 = 12.25 

Square Root 

The square root of a number is that number, the square of which is equal to the given number. 
There are two types of square roots of a number, positive and negative. It is denoted by the sign 

For example 49 has two square roots 7 and - 7, because (7) 2 = 49 and (- 7) 2 = 49. Hence, we can write V49 
= ± 7. 


Methods to Find Square Root 


Different methods to calculate th ¥ as follows 

Prime Factorisation Method 


This method has the following steps Step I Express the given number as the product of prime 
factors. Step II Arrange the factors in pairs of same prime numbers. Step III Take the product of 
these prime factors taking one out of every pair of the same primes. This product gives us the 
square root of the given number, 


Em. 1 

S 01 . 


Find the square root of 1089. 

Prime factors* of 1089 = 13 X 11 X 3 X 3 

=> VlOHU = Vai 5< 11X3X3 

Naw, Ls-kiLiij; one number hem e-unh pair and mLdlipb'ing 
them, wfi get 

Jllm = II x 3 = 33 


n 

10&9 

u 

ETC 

3 

9 

3 

a 


1 


Ex. 2 Find the square root of 1024. 

Sol. Prime factors of 1024 =2x2x2x2x2x2x2x2x2x2 

=> V10S4- $ a 2 * 2 * 2 * 2 * 2 * 2 * 2 * 2*2 

Noff t taking one number from each pair and multiplying them, to get 
V1024 - 2 x 2 x 2 x 2 x 2^32 


2 

1034 

2 

All 

2 


3 

m 

2 

M 

2 

22 

2 

U5 

2 

A 

2 

4 

2 

2 


1 


Division Method 


If it is not easy to evaluate square root using prime factorisation method, then we use division method. 























The steps of this method can be easii 


examples. 


Ex. 3 Find the square root of 18769. 

Sol. Step I In the given number, mark off the digits in pairs starting from the unit digit. Each pair and the 
remaining one-digit (if any) is called a period. 

Step II Now, 1=1; On subtracting, we get 0 (zero) as remainder. 

Step III Bring down the next period, i.e. 87. Now, the trial divisor is 1x2 = 2 and trial dividend is 87. So, 
we take 23 as divisor and put 3 as quotient. The remainder is 18 now. 

Step IV Bring down the next period, which is 69. Now, trial divisor is 13 x 2 = 26 and trial dividend is 
1869. So, we take 267 as dividend and 7 as quotient. The remainder is 0. 

Step V The process (processes like III and IV) goes on till all the periods (pairs) come to an end and we get 
remainder as 0 (zero) now. Hence, the required square root =137 



137 

1 

1 07 C9 

1 

23 

S7 


6G 

3*7 

i m 


lSfifl 


X 


Ex. 4 What is the square root of 151321? Sol. /. Required square root = 389 



3B9 

3 

IS 13 21 




*13 

to 

*031 

©21 


X 


Properties of Squares and Square Roots 

• The difference of squares of two consecutive numbers will always be equal to the sum of the number i.e., 
(a 2 -b 2 ) = (a + b)(a-b). Here, a>b and (a, b) being consecutive (a — b) =1. 












If a = 12 and b =11, then 
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(12 2 -11 2 ) = (12 + 11 )(12-11) = 23 

• If the square of any number ends with 1, then its square root will end with 1 or 9. 

• If the square of any number ends with 4, then its square root will end with 2 or 8. 

• If the square of any number ends with 5, then its square root will end with 5. 

• If the square of any number ends with 6, then its square root will end with 7 or 6. 

• If the square of any number ends with 9, then its square root will end with 3 or 7. 

• The square of any number always ends with 0,1,4, 5,6 or 9 but will never end with 2,3, 7 or 8, 

• Square root of negative number is imaginary. 


Important Relations 




0. -fk x -Jy = Jxy 


Square Root of Decimal Numbers 


If in a given decimal number, the number of digits after decimal are not even, then we put a 0 (zero) at the 
extreme right, So that these are even number of digits after the decimal point. Now, periods are marked 
as marked in previous explanation starting from right hand side before the decimal point and from the left 
hand after the decimal digit. 

For example 156.694 

There are odd number of digits after decimal. So, we put a zero after the digit, so that there are even 


digits after the decimal 156.6940 






Now, periods are marked as 
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DiBctiori of matting 
' 1 56 ' -' 6S 40 


After the periods are marked, then previous method is used to find the square root 


Ex.5 Find the square root of 147.1369. 


Sol. Here, 147.1369 contains even digits after decimal, so there is no need to add zero after the the last 
digit, now period are marked as 147.1369 



.- + Requhed square rool - 12-13 


Ex.6 Find the square root of 149.597361. Sol. 



12,231 

1 

1 59 73 61 

1 

22 

49 

44 

242 

559 

464 

2A4 3 

7573 

7329 

244G1 

24461 

24461 


X 


Acquired square root = 12.331 


Square Root of a Fraction 
















To find square root of a fraction, S^i(cff€ / ^S^'&ftiumerators and denominators, separ¬ 

ately. 


Ex, 7 

1270*1 

i 

— 7 



V 81 



Sol, 

V 81 

V2TO4 _ 

JSi 

S2 

S 

Ex. a 

Find the square 

root of 

SoL 

1401 _ 

'451 x 2 

fffia, 



ll ftx-2 

Tie 


461 
B ' 


Hw 



57 

5 

2704 


25 

102 

204 


204 


X 


— 7.KQ1L {jipprax.) 


Note Sometimes, numerator and denominator are not a complete square. In these types of cases, it is better 
to convert the given fraction into decimal fraction to find the square root. 


Ex. 9 

i'9261 ,, 

V8400 = ^ 

1 nniri 

Sol. 

1 -VlT025 

ll 8400 


LOS 


Fast Track Formulae 

to solve the QUESTIONS 

Formula 1 

If in a given number, the total number of digits are n and if n is even, then square root of that 
number will have n/2 digits and if n is odd, then 

number of digits will be 


Ex. 10 How many digits are there in square root of 1838736. Sol. Since, the total number of digits are 7 
and 7 is odd number. 


7+ 1 
2 


Number of dibits 


4digit0 
















Formula 2 
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If any number has 5 in unit's place, then its square can be calculated as 

{A 5) a -dxM + D.25 


Note Student should understand the dot(-)just as a separation between numbers 


Ex. 11 Find the square of 125? 

Sol. (125) 2 = 12 (12 + 1) • 25= 15625 
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► Formula 3 „_ 1 

2f] 

Ex.l 2 Find the value of ^2^2^2^2-Jl . 

Sol. Hera, value* of u — 5 

^2 ** 

32 - 1 31 

= 2 3* = 2 s2 


► Formula 4 


Ex. 13 Find the value of ^ 7 \7 vW_ K . 

Sol. As the. expression continue to l nfinit Yi so V T^ 1 7\' 7 .. 


7 


* Formula 5 _ 

To find the value of ^jx 4- ^jx + v 'x +... „ -find the factors of x T such that the 
difference between the factors is i r then the larger factor will he result. 

Ex. 14 Find the value of ^12 +■ ^12 + ^12 4.... 

Sol. Tbe* factors af 12 with differannecsf 1 hte 3 and 4. Hrio, 4 ia tbe larp;f>r numbra - . 

He: hoc, Jl2 + J12+ ^12+ ... * 4 


Formula 6 

The value of ^x-^jx -Jx 7 ^ .find the factors of x, such that the 

difference between the factors is l (1 then smaller factor will be the result. 

Ex.l 5 Find the value of ^30 ^30 ^'30 

Sol. The factors of 30 with difference of 1 arc G and 6, 

1 Inner, smaller number ia 5. 

^80 - ■j'aO - «5 


Fast Track Techniques 


to solve the QUESTIONS 
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is in-=-—^form, then we multiply by its rationalisation 
Va ± Vi? 

factor Vs T V5 in bath numerator and denominator. 


T.chnhiue? lfa,T ' number 


Ex. 18 


Sol. 


If .j2 = 1.414, then find the value of —m -**■< 

V9-V8 

1 _ 1 „ Vs + V8_ J9 4 Vs + Js 

vs - Va Vs - 78 Vs + Vs (Vsf (VIr s s 

= ’ + 2 — = 3 + 2 (L414)= 3 + £828 = *828 


(Technique 


y 


To find smallest and largest n-digit number which is a perfect square. 

:. 11 Find the 5-digit number which is a perfect square. Sol. The bissest 5-digit number = 99999 



3 lfi 

a 

a m w 


& 

61 

99 


61 

m 

3899 


3756 


143 


Clearly, the biggest 5-digit number which is a perfect square, is less by 143. Number = 99999 - 143 
99856 


Ex. 18 Find the smallest 4-digit number which is a perfect square. 


Sol. Smallest 4-digit number = 1000 


Clearly, the smallest 4-digit number which is a perfect square, will be greater by 24. 


:. Number = 1000 + 24 = 1024 
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32 

3 

10 00 


9 

03 

100 


124 


- 24 


Cube 

If a number is multiplied two times with itself, then the result of this multiplication is called the cube of 
that number. For example 

(i) Cube of 6=6x6x6=216 (ii) Cube of 8 =8 x8 x8=512 

Methods to Find Cube 


Different methods to calculate the cube of a number are as follows 

Algebraic Method 

To calculate cube by this method, two formulae are used. 

(i) (a + b) 3 = a 3 + 3ab (a+b) + b 3 (ii) (a -bf= a 3 -3ab (a-b)- b 3 
For example The cube of 16 is 

(16) 3 = (10 + 6) 3 = (10) 3 + 3 x 10 x 6 (10 + 6) + (6) 3 = 1000 + 2880 + 216 = 4096 

Shortcut Method 

Step I The answer consists of 4 parts each of which has to be calculated separately, Step II First write down 
the cube of ten's digit to the extreme left. Write the next two terms to the ricrht of it bv creatine; GP (Geo¬ 
metric Proaression) havina 

common ratio which is equal to s and the fourth number will be 

ten 9 digit 

cube of unit's digit. 


Step III Write the double of 2nd and 3rd number below them. 







Step IV Now, add the number with the unit's 


place digit in a straight line and remaining number is carried forward to 
the next number. 

Ex. 19 Find the cube of 35. 

Sol. Here, unit's digit is 5 and ten's digit is 3. 

Step I Write the cube of ten's digit at extreme left i.e., (3) =27 

Step II Now, the next two terms on the right will be in a GP of common ratio equals 

^ unit 1 s digit 
ten 1 e digit 

So n the two terms will be 27 x — = 45 ; 45 x - = 75 

a s 

V V 

and last term will be cube of unit's digit 
i.e., (5)1* = 125 

$a b thty ire arranged as 27 45 7-5 125 
Step III TVicelhegecondandthird terms are written under It and are added- 
a* h t&try dsii-sajiia:' 

27 45 75 125 

+ 00 150 

42 8 7 5 (J5) 3 = 42&7S 


Cube Root 

Hue cube mot of a given number is the number whose cube is the given number The 
cube mot is denoted by the sign M ^f~\ 

For GXQmptv (i) W x2 =2 (it) ■= ^8 x 8 x8 =8 

Methods to Find Cube Root 

Method to calculate the Cube root of a number is as follow 


Prime Factorisation Method 






This method has following steps, yoursmahboob.wordpress.com 

Step I Express the given number as the product of prime factors. Step II Arrange the factors in a 
group of three of same prime numbers. Step III Take the product of these prime factors picking 
one out of every group (group of three) of the same primes. This product gives us the cube root 
of given number. 


Ex, SO 

Find t he cube root of 9261, 

a 

02G1 

Sol. 

Prime factors of 0291 = (& X 3 X 3 ) H (7 K 7 K 7 ) 

==> ¥s§til = x 3 X 3 X 7 x 7 X 7 

3 

a 

7 

102B 

MM 


Now. laJtmg one number from ouch group of Ltuoo 1 we get 

7 

■IB 


¥§381 = 3 x 7 = 21 

7 

7 

1 


Properties of Cubes and Cube Roots 

• If the cube of a number is of 2 or 3-digits, then its cube root will be of 1 -digit 

• If the cube of a number is of 4, 5 or 6 digits, then its cube root will be of 2 digits. 

• If the cube of a number have 0,1,2,3,4, 5, 6, 7,8,9 in its unit's place, then its cube root will haveO, 1,8, 7, 4, 
5, 6, 3, 2 or 9 in their unit's place, respectively. 

• There are only three numbers whose cube is equal to the number 


i.e., {of =0 ; (if =1 ; (-If =-1 










Koto 
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* If — is a fraction, then 3,— = where p and ej arc integers 

q V (J W 

* !l p i& an Lnlaga^ than ^ p ■ - %fp. 


Ex. 21 Find the value of 3| ! °- 000729 . 

V 0-0S51S4 

Sol J 0-0W729 _ J 729 9 x 9x g ' _ 9_ 

° ' V 0.0S5L&4 V S5IS4 1J 44 x 44 x 44 44 


Ex . 2 3 Find cube rout of - 5832, 

Sol. ${<■ m2) - -^5832- - ^'IS x 10 x 18= - IS 
Ex. 24 Find cube root of - 17576. 

sal. -VF 17576) - - #17576 = - ^36 x 26 x 26~ - 36 


Multi Concept 

QUESTIONS 














1. if 2 * 3 =& 

(a) 17 (bJn/Ei (c)2l 

w (d) By observing, we see 

2* a-^12) 2 + (3)2 - ^4+9“ -M 
3*4 = J(3} ? 4 {4? = ,/& + 10 = S 
Hence, ttic vauc of 5 * I? = ij{6f + (IS) 2 

- J2B+ 144= u'169 = 13 

2, Which of the following equations are ajufrafenfi’ 

J. 


(d)i3 


2. -&+-!?+-MN 

9 4 3 

* iH*)' 

(c’j Only 1 and 7 


fd) Only 1 and 3 


-■(f-Hd—!-) 

£fl) Only ? and 3 (b) Only 1 and 4 

(c) Only \ 2 and 4 

>-* (e) Simp Hying all the above equations, 

1 (1* + **) =1 m s +■ -ai 2 + -mn 

U 3 / 4 9 3 

2 - W z -i-1 M s + - MN 

9 4 3 

3 t—- -wl = -W 2 + - MN - - MN --N 2 =1m 2 -£« 2 

U 3 Jl2 3/4 3 a 9 4 9 

4 J (m +■ i jvf - 1 [,W 2 + — N 2 + 8 Mn"L 1 M 2 * 4 N 1 i - MN 

4 \ 3 J 41 S 3 J 4 9 3 

From itiG atiove four so utions, we find that only (1). [2) and [4) arc oquivacnt 


3r If - = — L then what is [xy + zwf e?ua! to? 


(a)(* j +2 ! |(/ ! + w 3 ) 0)*V + *V 


<c)xV+y*z z (dJC^ + H'W + z 1 ) 


** (a) * - - » h (say) 

y w 


ss x = yk:z= wk 

Now. (jqy + zw} 2 = (y 2 ^ + w 2 /f) 2 

■ k 2 {f + w 2 ) 2 
= (/* + +■ frV) 

= (/*+ n^Kx 2 - z 2 ) 


Fast Track Practice 


Exercise O 6ase Level Questions 










i. Find the square runt of myoursmahboob.wordpress.com 

(a) 15 (b) 16 (c) 12 (<J) 13 

(g) None of the above 

2 W^at will be the square root qf 7921? 

[SSC CGL2Q&8J 

(a) 89 0) 87 0) 37 (d) A7 

The squire root of OL 4 in 

(a) 0.0 0} 0.7 (C) D.i f«0 

(c) None of the above 

4 

Find the square ront of lOFi —. ) KHI 2Q0«! 

<64 

w is 1 (b> io^ f =9 e§ 

4 4 4 4 


(g) None of the above 


S 


/324 fssl_, 

M 81 V 81 

(a) 4 (bj 12 fcl 6 
(Ss> None of the above 


(d) ie 


6 . 


The square root of J + lg 

IS SC r 1(1+2) 2012] 

faj H (b) H (c) L (d) I! 

5 W 7D 17 11 W 7 


T, 


8. 


Whuch of the following is false? 


f«U V51S4 = 72 0) 

(C) Jl444 - 38 fop 

fe; None of the above 

Jaj +■ Mb _ ? 

V96 

faj 2V6 (b) 2 fc) 


[Bant Cleric* 2UWf] 

VlB625 = 125 
-fi'&H - 34 


[SSC £10+23 2009] 

«-L 


fe> None of the above 

y M 1 ] 989 4 VUS = V? [Bint Clerk* 2Qft7] 

faj 625 (b) 50 (c) 2500 (d) 1373 

fe) None of the above 

lO.JllO^ = ? |LIC AUO 2009] 

(a) 18 5 <b) 1025 (c) 10.5 (d) 11.5 
(g) None of the above 





yoursmahboob. word press, com 
p then x is equal to 

aiCAAOMMt] 
fflj 100 324 fcj £910 (d) 4fi00 

fe> None of the above 


11. If jjL.1* 

V169 13 


12, The vaIihs of &0,000729 ia [SSC CCL2013] 
(a) 0.027 (b) 0.3 

(c) 0.03 (d) 0 09 


I3.MI1 ,JU* P** l> ° W6l< m » 
IOC" - 


021* 0.0017 * 1.9 


1S4 0J 158 

160 (d) 168 

fej 1 None of th& above 


i. 4. Evaluate 


i 0.2B9 x i'sJ 

V 0-00121 1/16 


ii 

«* 

ii 


(bjIZD 

11 

It 


fe^ None of the above 


LS.Jl&x 163 * & - 89 = ? [B»nlO«Hi»2flii] 
faj 15 (bj 25 fqj 10 (d) 20 

fe) None of the above 

,. . , 0.204 * 42 

tind the aquare root of-. 

Q.07x 3.4 

ESC HMlHfflT] 

(W 6 |fcj & (C) 3 fcfl 9 

fej* None of the above 


17. v' 1&i + 11 ^ 3 7 = ? [Bank delta 2007] 

fa> 10 25 (fcj 19 fcj 18 fop 19.5 
fe) None of the above 

The value of JiOO 4 - V&000004 ie 

[5SCCFG2CI13] 

fsj 20.22 (b) 20 198 

fcj 20.188 (d) 20.022 


19, ^'176 + V 2401 - 7 IHffte] Mgmt. 2Q07] 

faj 14 (b) 15 fcp 18 f<fl 24 

(e) None ot the above 

30.-, 1 ?- 136=-of 320 [Bank Clerics 2000] 

8 


faj 1936 (b) 4634 

fcj 4196 fcp 4090 

fe) None of the above 
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31. 2TO7_ 2,7.07 

(a) 10 
(C) 1000 
(g) None of 


|iir aao ineut; 

(b) 100 
((f) 10000 
the above 


■ ■ {64> + V 32 769 = ? [Bank Clrrio 20Wti 
(a) 123 (b) 132 

ft?; 142 (d) 104 

(e) None of the above 


5 2 

ftj 36054 (&J 40564 

fcj 56364 (00 66864 

fej None of the above 


34. 14WW? + 315 ~ 1015 IHohl Mgrot. 20SW] 

fa) 16 0J 25 

(c) 36 (d) 5 

fa None of the above 


25^ If V3 = 1.7321 then find the value of 
4(Vl92 - -1 VdS - V75) correct co 

3 places of dccino al. 
fa 6 923 (b) 5.92fi 

fa 2.732 fa 3.732 

fa None of the above 


2 e if = _5— p then find the va]ue of * 
x 2 - 2S [Bank Certs 2008] 

(a) 6 (b) 6 

fa 7 fa S 

fa None of the above 


37.1f Jl+ — * — ? then find the value «f x. 
* 144 12 [UDC2CC7] 

fa 1 fa 

fa 13 fa 25 

fa None of the above 

28, If * = 2+ J2 and y = 2- J2, then find 
the value of fx a +■ y*), 
fa 12 fa 14 

fa e fa ia 

fa Nona of the above 

3 9 ■ (V &&0S5) 2 = ff) 2 [SSrC (10+2) 2O05] 

(a) 65 025 (b) 32512-5 

fa 255 fa 510 

(a) None of the above 


30, v7 - 43 = v 19881 [Bank Certs 20 04] 

(a) 9604 (b) 7744 

fa 9216 (d) 34S4 

fa Nona of the above 


3 LJSx 7 - 7 + 20S *■ 1 6 = Ft [Bank d«Hu 2QIW] 

fa 5 fa 7 

fa * ffl 3 

fa None of the above 
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3 3 ■ [f 0.14 i = 14, then z ie equal id 


(a) 0 01 (b) I D 

(c) 100 (d) 0.1 

fe; None of the above 

S3 . If J1 5 X HXj = 150,then x l h equal tn 

(Bi 113 (b) 112 

(cf 1 is (d) 117 

fa> Nona of the above 

a 4 . 2Z 1 + J? = 51G I Bant C.\t rks 2QIBJ 


ftj 1025 (to; 1024 

(c) 1124 (d) 1120 

(e) None of the- above 

3 ■/? + 28 - V1681 [Bank Clerics 2009] 


fty 13 (bj 225 

lb) 216 (bj lea 

fej None of the above 

3 6 Evaluate J0,9 upto 3 placet of dttllUdl. 


(a) 0.948 (b) 0.984 
fc) 0.988 (d) 938 
fej None of the above 

37. Sukhiram plants 15376 orange trees in his garden and arranges them, so that there are as many rows as 
there are orange trees in each row. Find the number of rows. 

(a) 125 (b) 124 

(c) 128 (d) 135 

(ej None of the above 

38. What is the least number to be multiplied with 294 to make it a perfect square? [CBI2007] 

(a) 2 (b) 3 

(c) 6 (d) 24 

(e) None of the above 

39. What least number should be subtracted from 6860, so that 19 be the cube root of the result from this 
subtraction? 



[LIC ADO 2009] 
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(a) 1 (b) 2 


(c) 3 (d) 5 


(e) None of the above 


40. What is the least number to be added to 8200 to make it a perfect square? 


[Bank Clerks 2009] 

(a) 81 (b) 100 

(c) 264 (d) 154 

(e) None of the above 

41. Find the difference in 777 and its nearest perfect square number. 
(a) 4 (b) 7 (c) 27 (d) 28 (e) None of the above 


42, Pind the value of JH(J + J53 4 .... r 
(a) 5 fb) 3-j'To (c) 6 (d) 7 
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43 . Find the value of ^ «=*» . 

(a) SI (b) 3 ( 0 ) 9 (d) - 

44ijf* = ^8+ ^8 + ^8. 

and.j = ^8- then 

(*>x+Y -1 W * + y+ 1 = 0 

fGj x - y = 1 fc(l x-y+1=0 


■ -^'6 + Jfl+ i/fi -+ ... is equal to 

(a) 3 (b) t 


SCDSlOttll! 

(ct 15 (d} 25 


i ft. Find the value of Jg ^G t, 1 S^*'Si/s . 

6 ftj G af/3B ft) 6 31/34 fod 3 
47. If = 4-SSWi. then find the value of n | X 


[5SC <10*21 2M»] 

ft) 1.033 flQJ 1 333 ft) 2 560 ft) 0 544 
40. Hud the value of 'V 2744 ■*■ 7. 


(a) 14 (b) 2 (c) 15 (d) 8 (e) None of the above 

49. Each student of class 10 contributed some money for a picnic. The money contributed by each student 
was equal to the cube of the total number of students. If the total collected amount was 

? 29791, then find the total number of 

students. [UP Police 2008] 

(a) 15 (b) 27 

(c) 31 (d) 34 

50. (Smallest common multiple of 12 and 16) x (Smallest common multiple of 10 and 15) is equal to [CTET 
2012] 

(a) 960 (b) 720 
(c) 1440 (d) 480 


51. Find the value of 2 x V3 upto three places of decimal. 



















(a) 1.732 (b) 3.464 
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(c) 4.464 (d) 2.732 
(e) None of the above 


52 , If V2 *L4142 j theo find chi; vulux; «f 

a X , 

(2 t 42) 

faj 0 6234 ft; 0.8134 

(c) 0.0263 (d) 0.8433 

(e) None of the above 

53. If (4a 4* 4b) = 17 and (4a - 4b) - 1, then 

find -fob iuc ado ww] 


(a) 17 (b) 18 


(c) 72 (d) 21 


(e) None of the above 


54. If (46) is subtracted from the square of a number. The answer so obtained is 485. What is the number? 
[SBI 2012] 

(a) 49 (b) 51 

(c) 56 (d) 53 

(e) None of the above 


Exercise © Higher Skill Level Questions 



tel e ft'j i rcj i ftp s 

(toy None ot ihe above 

2, _ 1_1_ + _ 1 _ 1 

t/9-t/I Vs-Vr v'7->/6 Vg - Vfi 

+■ _1_ TT 7 

J5~Ji ' 

0 fjhJ 1 (c) 1/3 <d) 6 

(e) 1/5 

3 If 3d = -I fr = 6c and n + 6 + c = 27-/29 ? 


then find 

(a) 3V?9 
(0) 57 


(t) 01 
fd} 39 


(e/ None of the above 


If Cl = ^. thfln + — i& equal to 
V3+V2 a 

[Delhi Police 2tm] 


(a) 4 (b) 6 
(c) 9 (d) 10 

If the expression x + 809436 x 809438 be a perfect square, then the value of x is (a) 0 (b) 1 
(c) 809436 (d) 809438 

6. The sum of two numbers, when multiplied with each of the numbers separately, then the results of the 
above multiplications are 2418 and 3666, respectively. Find the difference between the numbers. [UP Po¬ 
lice 2007] 

(a) 16 (b/21 

(c) 19 (d) 23 

7. A gardener has 1000 plants. He wants to plant them in such a way that the number of rows and the 
number of columns remains the same. What is the minimum number of plants that he needs more for this 
purpose? 


(a) 14 (b) 24 










(c) 32 (d) 34 
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8. Find the value of 

(0.0S) 3 + (0.21) 3 + (fi-06G> z 

\(0joo3> i + (,021)*+ oo wee) 1 * 

(a) 2.8 (b) 5 fcj 10 2 (d) 5 2 fej None of the above 
9. 3/1331x3/216+ 3/TO + 3/64 U equal to 

[RBJ 2QOTJ 

faj 13.62 (b) 79 
fcj 14.82 (d) 90.88 
(e) None of the above 

10. A toy factory manufactured a batch of electronic toys. If the toys were packed in boxes of 115 each, 13 
boxes would not be filled completely. If the toys were packed in boxes of 65 each, 22 such boxes would 
not be enough to pack all of them. Coincidentally, in the end, the toys were packed in n boxes containing 
n toys each, without any remainder. The total number of toys was 

(a) 1424 (b) 1434 

(c) 1444 (d) 1454 

11. The least number which is a perfect square and has 7936 as one of its factors is equal to [LIC ADO 
2007] 

(a) 12.008 (b) 246016 
(c) 61504 (d) 240616 


(e) None of the above 





12. The positive square iwt of {ypttfsniftftoob.wordpress.com 
iB __ fSSC CGL 2011] 

ft) % [-JS - -IS) 


m V3) 

ftJ || (J5 - V3) 



14, "Wliftt should be added te the jc (x +■ e) 
(r-H 3a) -I- 3a) h so that the Bum be a 

perfect square? |€£i£ 20141 


ft) a 2 ft) a* 

fcj a 3 fa 1 ) None of these 


Answer with Solutions 

Exercise © Base Level Questions 




li tO Prime factors tit 144 
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2 

144 

2 

72 

2 

36 

2 

IS 

a 

3 

a 

3 


1 


144 =2*21* 2x2x r 3K3 
* >/l44 = ^ 


2X2X2K2>C3X3 

3Taw r taking one number from each psir and 
multiplying them, we get 

J7S *2X2X3-is 



09 

8 

7031 

64 

l&S 

1,5 21 
1521 


X 


Required square root a SQ 

3, (a) V(J 4 = = — = (uaeti. =ci 

Vy 3 

4 . 

\ 64 1l 84 


4 4 


S- (a) 


B 

M = 2X M 

81 \ SI 8 81 

Applying prime iautorisatlun method, 


2 

324 

2 

152 

3 

81 

3 

27 

a 

9 

3 

3 


1 


2 X 


S = BX 1 

V 31 V 




= Z x 


C3 X ^ x C3 X 3) 
2X3X3 


3x3 
=2x2=4 

























, 1 i f zwdiirsmahboob.wordpress.com 

6. ib) Square root of - X — + — T 
4 49 Kl2l) 


7, (eft 


(a) 


fW 


(c) 


W> 


f 4 40 25 

11 J l 


2X7X5 70 



72 

7 

5104 

49 


384 

234 


X 

12S 

1 

1 5625 

1 

22 

56 

44 

245 

1325 

1225 


X 

36 

3 

14 44 

& 

m 

544 

544 


X 

36 

3 

1296 

D 

66 

396 

39G 


yz 


\'3!34 * 7£ *15625 = 125 
v 1444 = 38: Vl 296 = 36 
Clearly, JlSSM = ae * 54 
’.'24 +■ -JziE 


ft. lb) 


^6 

_ ^2 X 2 X 2 X 3 + «j3 X 3 X 3 X 2 X 2 X 2 
^i r 2 X 2 X 2 X 2 X 2 X 3 

_ 2S 4 6-jfe _ 8^6 
A.\*6 4. 


= Z 



























9, h J *7 prime faciorteailon rsmahboob.wordpress.com 


3 

1089 

3 

302 

11 

121 

ii 

11 


1 


•JlO is - ^3 x 3- X 11 X 11 3 3 X 11 = S3 
VeB9 = -j\7X 17 = 17 


J10S9 + -JZ8S - 33 + 17 ■ 50 

Here. Ji = 50 

7 ■ 50 K 50 - 2500 

io.io 

V 4 Y * ll 2X2 
3X7 El 
2 2 

II, (f» Glvert, pL. = 11 

\l69 13 


On squaring} both sides, we gat 
V 

16D 


12 - tb) ^ 0.000739 

1.3- (a) Given that, 

Jle +■ 


lixii 

13 13 

, 18 x!8 x 169 

13 X 13 

= 18X18=324 
= 03 




I a a X Q. 
V 0.021 X 


U0B5* IB.9 


0.0017 X 1.9 


= Jle- 


I95XS5XI! 

V 2**1?* 


1B0O0 


19 


14.W 


= 4 4 900 

= 4 4 fix 30 =4 4 1S0=1B4 

j_0.2M 


\ 0.00121 


i p.aagoo + IHT 

V 0.00121 I IB 




17X17V10X lO 


II X u 


-I- 


123900 


121 
1 70 4 22 


4£=l™+2 


11 


11 


192 

11 



17 

1 

289 

1 

27 

139 

189 


X 


IS. (l fl 




1*3 


09 = V'sxi^"-ae 


= ^ 69-89 = ^ 55 : =20 


16, (A) v 


0.204 X42 204 X42 


O.07 X 3.4 


7 X 34 


B X S = 3B 


|Si21^ = ^e = ^e=e 

1 U U7 K 3 4 








































17. (CO ^1^.* + 11x0* 


yo ursmahboob. word press, com 

: J225 + 99 * S24 


Applying prime feEtoriaation method. 



324 

3 

162 

9 

SI 

0 

0 


1 


V324 = v ^2 X 2) * (9 X 9) * 2 X 9 = IB 

16, ft) JSdo + Vom Vojaoooo4 

rn 20 #. 02 Q.DD2 

«202- 0.002* 20.198 

19. (t) V2401 - ^^7X7X7 = 7 X 7 = 49 

Jl7G + V24D1 = Jl?G + 49 

- ^§25 ^ ^'3 X 3 X 5 X 5 
■ 3X&b 15 

30. > r.ivKp, ^ + 130 = 320 * 5 

8 

=* V? + 139 = 200 

=* V? = 200 - 136 = 64 

? =<B4) e = 04 X G4 =4090 

21* {d> ^Z = 27.07 

=* V = ^ = ™» = ioo 

27.07 2707 

? = CtOO) E = 100 X 100 = 10000 
22 * ffl} Wft bavs, mf i-^327Bfl =7 
=>7 = (64) 2 + SftiH x 3K x 32 

= 64 *64 1-32= 54 * 64 = 64 X £=128 
32 

23. fa) M f ? + 3 x eo = bo x 1 x a 

E 2 

H* 4 3 X IB - fiD X 4 

=> J? - 240 -4a ■ 192 

7 = 192 X 192 = 36864 

24 . £ b) 140^7 +315 = 1015 

=> 140^ = 1015-315 

=> UOJ? = 700 =>-/?=— = S 

149 

A 7 = iy E =6x6 = 26 

25- fa) 4 (VTd£ - - ^48 - J7B) 

a 

-4(j64 X 3 - i JlB x 3 - J25X 3 ) 

®4(8^ -X+V3 5v^3) 

2 

^4<3v5 2V3f = 4xV3 
= 4 X } ,732 » 0.925 
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26. E=JL 

it 2 25 

=&x a -2.3&X Jizge 

* 2.25 X^X2X2X2X3X5X3X3 
- 2.25 X 2 X 2 X 3 * 3 
-2.25 x 30 

A x = J2.2& X 36 


27. {d) 


a l.Ei X 6 



a B 

12 


On squaring both sidus r wc gvt 



1M 144 

_ x _ leg 144 _ 55 

144 144 144 

A x 3 2,5 

38. ftfl x* l - (2 + 4- (2 - 


= <4 4 2 4 4^3)4 (1 4 2-*J& = 12 
39. [Cl f?) S = tVeS026) B 

a V = J5&0ZS = x 3 x 5) x 5 j x 1 7 x 1 V 


*3X5X37(1 355 

30. [0 J? = J1903I 43 

• 141 -43-90 
^ 7 a: {g^) a = 9004 

31. \0 Jfl x7 -? 4 ™ = ft 

\ 16 


=4 56 -7+13-64 
=> 69 - ? = 64 

A 7 = Gfl - 64 - S 


32 . 




0-1+ -I4=> B* - —« 

x 2 H 



33. Jib x 14 xx = iSB 


i 

100 


On equaling both side, we get 

]& X 14 X * = ltiti X I6fi 
100 x100 

X ^ --..it - : 

10 X 14 


: 2S X4 = 112 


34- lb] 'i f + -Fl = E>n 6 

=> V? =516 -484=32 


7 = (3Zl z = 32 X32 = 1024 

35. {<$ 1601 20 

= 4) - 28 =13 
? = 13 3 = 13 x 13 = 169 












sfi. m 
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.943 

9 

0.00 00 00 


81 

304 

900 


736 

1888 

1G4DD 

1E.104 


A ^,9*0.948 

37. (ft) Tne number of rows is equal to the 
square rnnt of total number of trees. 

124 

1 1 53 'W 

I 

22 53 

44 

3144 076 

976 

x 

acquired number of rows - \?A 
3&. (d Given number = 29+ 


2 

294 

3 

147 

7 

49 

7 

7 


1 


3B4 = 2 X 3 X 7 X 7 
= 2 l X 3 1 X 7* 

Hence, ta make '294 J a perfect square. We 
have tc multiply with 2 X 3 = G. 

39. (a) Given number = EBEG 

First, we find the neatest cube values of 
given number. 

Which are 

(IB* 3 = GB32 
(190* - BBSS 
(IB) 1 < BB&0X19} 3 

Hence, required number - 6500 0059 

- 1 

40. (a) Given number = B20G 

First, we find the nearest square values of 
giveci number. 

Which are 

(00 f = B1DD and (91)* = 8281 
v (SO) 11 < BE 00 > (9t) 7 

Hence, required number = 3281 - 8200 = 01 

41. (ft)20 2 = 704 >777 

.\ Required difference — 7B4 - 777 = 7 
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42 + Cd x = Jso + -J55 + .Jlso + 

.V b= ^30 * x 

On squaring both Bides, wa get 
x* - x - 30 ^ 0 
x^ - 6x + Sx - 30 = 0 

=> <* (* + 5 “ 0 

x = 6 


43, ffj Since, -Jxjx-jx_ 

a y&Jbj9T7... = 

«.(t)y = 4 ,;'a 4 ,;sT 


M TT JC 

■ 9 


X 3 = A + - JS 4 + 

.-. X 2 = B 4 X 

SiiniLai'Jy, y 2 = B - y 


* 2 -^ = £v-H0j -*B -y) 
(x + y) (je - y) = (x + y) 

=> X - y ST 1 

45, (a) Let x = P + + -jfl + . . . 

,** X ■ ^T+7 X 15 ■ ( Jf+Hf 

=* x 3 " 0 + x 

=* x 2 — x - 6 = 0 

■* (x 3Qfx + 2} - 0 


x — 3 


46 + (6) Je^'s 



£ ] /aa ^ 
3 = 3E J 


"■“Vj-J 


□ P 4, S □ 

fa _ js x3 _ fa* 

fa" Vs^3 ■ ifaxa 


= : fe4 = 4Mn 
3 3 

J— “ 1-633 

^3 


48, ffr] 



2744 

2 

1372 

2 

686 

7 

343 

7 

4B 

7 

7 


t 
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2744 =2*2*2x7*7*7 
= ? 3 sc T 3 

^274* =2 X7=s Id 

^744 *7*14*7=2 

49. (C) Total cost amount *-29791 
According to the quBEtiDn r 
Money contributed by sacb student 

= Cube of the total number of students 
Hence, total number of students 

*t iSgfgi - l^i x 31 x 31 «. ai 

50. (C) (Smallest common multipla of IS and 
183 X (Smallest common multiple of 10 and 
153 it., (LCM of IS and 16] K (LCM of 1(3 
and IS) =46 x 30 = 1440 

51. (A) 



1.732 

1 

3 00 00 00 

1 

27 

200 

1S9 

343 

1100 

1029 

3462 

71M 

0934 


176 


JS = i .m 

2x v'5^£k 1.732- 


GS*. (a) 


V2 

(2 4 J2) 


J2 


3.464 

<2 


(2 4 V2) (2 - Va) 

2( J5 - 1) 2(^3 - 1) 


[Jz - 1) 


4 2 2 

= 1.4142- 1=0.4142 

(2 4 Ji) 

S3- (c) Wg know that (a + i?3 E - (a - b) 2 = 4aJb 


3x- 


Zx {>,4142 = 0.8284 


4 ViPjb = (rja 4 - t-Ja - Jiff 

= 17 a -l a =3fl9 -1=288 

^ = M=-? 2 


54- (&) Lot the number be sc 
According to the quasi ion, 

<40) 2 =435 
2116 ^435 

x* a 2110 + 435= 2001 

X-V2601 “St 


r 


Exercise © Higher Skill Level Questions 
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1- (£} Glvsri expieasion 

= l 
4 


1_ x 3.1 -I- 3.1) 

4 i C0.2B)C0,£&+ 19.95) 

4 ^0.25*20.2 


ix J— 

4 VQ.29 


■Ixl™ 
4 1 25 


- -1 x v 1E = -1 w 4 = 1 
4 4 

2 - to-shs-wh^ + w l 7 s 


Jv - -Zb &- ■& 

i i „ 

i« L ■■ j-t, ■ . H i X 

A - Jfl (Jg VE) (Jfl + Jfl) 

[by T rationalising] 

9 - B 

SJiYular'ly, ^ ^ = V8 + -J7 


>'7 v'B 


- J? + Jfi 

r “ VO 4 J5 


and 


Je - J5 

xn-*+* 

{Ja # Vo) -1Ja + A # Cn' 7 4 Vsj 
- (Jo 4 J 53 4 (y's + 

■ v'9 4 Jb - JB - V7 4 J 7 4 Je 

- Jb — Js 4 J& 4 J4 

= ^94^4=3 43 = 5 

3, DO Given, 3s = 4B ■ 6(7 

3 

=> a » 2c r i? =? — c 

_2 

Also, a 4 i? + q ■ 27 V29 

3c + - e t c - 27 J29 
2 

=> - c = 27 a/s9 

' c - 0 V39 


Nl3W, 


V 


4 )/ 4 r, J 
























1 
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+. (d) a + 1 
a 


wns 


>5+ Vs 


>,5 Ji + y'Z 
tv's - 

(J3 + ^)W3 - VZ) 




+ 



2v3 X V5 * (Vaf 
t^) 8 + 2^5 * 4i 


{■&? - \M 


3 + 2-1- 3 + 2 
3-2 


= 10 


aMa +■ b } 2 = ^ + i ? 3 + Ziti 
(a - i3) 2 = *? +■ i? 2ai? 
a 3 - b [a + b]fa £0 


B, Cb) x + BDD43& *8D943B 
— A square number 
=>n *1809437 - 1) (BQ9437 + 1) 

= A sqwro number 

=> x +■ (80943 ?) H - 1 = A square number 
u. 15 possible, wnori * = 1 
6. (fl> Lac che Dumber! ha x and y. 

Nyw, pttttrdLrv-g id ihfl qtwslitirs r 

* Of+0=3410 .._(!} 

FU -I- 0 - 3666 ...fil] 

Or. adding Eqs. (i) and ' LL'I. we get 
x^+JEF + jac + y 3- 6084 
+ 2ay + = 0084 

=> Cjs + yf = B0B4 

x + k = JB0H4 = 78 


On subtracting Eq. (ii} from Eq. fih vse gat 
JT 2 + jqr ■ yx ■■ y? = - 124B 
=> x 3 - y* 33 “ 12.48 


x 


{x + yftx - 0 
7B(x-0 
1348 


1248 
- 1248 

- 10 


(p - = 16 


7. (6) Let the number of rows and columns be m. 


Then, total plants should 6a my. m. Now, 1000 is not a square of any number. Let m — 30 


Then, mxm = 30 x 30 = 900 










Which is less than total plants. 
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Now, let m = 32 


Then, m x m = 32 x 32 = 1024 


Which is greater than 1000. 


So, plant more than 100 plants need 


= 1024 - 1000 


= 24 plants 

A. (fe) Given Expression 


j (Q.D3) 2 + {0.21^ 

! + (D.QG5) 2 

„ + 2 

jM 

f*i 


h 

r'o.oGs’ 1 ' 

2 

1 

H l <3 J 

l 10 J 

L 10 j 

|1D0 [(0.03)*+ (0.21} 

* + (o.oas/i 


^ (□.03 f + (0.21)* 4 <0.065^ 

= VlOO +2= 10 +2 = S 
9, tb'i SffaaT x Vim + to zb -i- tot 

= 'll X 11 X 11 x ^'2 x 2 * 2 x 3 x 3 x 3 
+ S/3x3*3x3x3J(3 
+ ^tex2X2X2X2X2 
= 11x6 + 9 + 4 = B6+ 9 + 4 = 79 


10. (c) According to the question, total number of toys is a perfect square number because the toys were packed in n 
boxes containing n toys each, without any remainder. Hence, option (c) is the correct answer. 


11 . ( 6 ) 


z 

7030 

z 

3053 

2 


z 

932 

z 

490 

2 

249 

2 

124 

2 

62 


31 



















/. 7936 = 2x2x2x2x2x2x2x2x31 
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To make it a perfect square, it must be multiplied by 31. 


Required number = 7936 x 31 = 246016 


yoursmahboob. word press, com 

12- ta) TSb - T5s * -jS(T ie - via 

Now, by multiplying the numerator and 
danumiiialDr by 2. 

_ ifi ( V64 - 2 Jib) 

2~ 

= — ca -zxnlBXil^ 

2 

v ^(5 + a -ax x J5> 

2. 

= —«JS? + [VSf - 2x^x^) 

2 

- —cJS - 

s 


ii 1 ^ 

Required square root = -= £v'5 - V3) 

V2 


13. £fl) Ut * * 




On squaring both sides., we get 


x* ^2Vi^ 


and now cubing both sides, we get 
ix 2 ) 2 sEJx4j 
=2jfc 3^ pr 32 


AT 5 = E 5 


x^2 

14- £fij Jf (jf t ii) £)r + 34Hx -f- 3d) 

= (x 3 + ax) (x 2 + Sax t- feflp) 
= x 4 -I- ax 3 + &a^ 3 4 5a V 


4 4- Gs^x 

= x 4 4- ax (x a 4 5x^ 4 Bax - Bax 4 6a^) 

pjfSflx(fl^ + 33jH + ea*) ...0) 

For terrm U> bp perfect square, 

(* + yi* (x + r? 

- (je i + 2xy + y^) (jc a + y a + Eay) 

■uSziV-t *V + *V + + f 1 

+■ Ejt'V + 4jtV + Zxy 3 

= + xy (li 2 + Sxy 4- ly^> + y 1 ...(ii) 

On comparing Eqs. ([) and [iih as y = a 
3g h a" 1 must be added to make it a perfect 
square. 
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Chapter 

6 

Indices and 
Surds 


Indices 


When a number P f is multiplied by itself V times, then the product is called nth power of P f and 
is written as P n . Here, P is called the base and 'n' is known as the index of the power. 


Therefore, P n is the exponential expression. P n is read as P raised to the power ri or P to the 
power ri. 


Rules of Indices 


I pm ^ pn = pW + n 


3 _ prtin 



7. P n = — 
P” 


yptfi’Smalfpftop. wordpress. com 
• " 

4 pQ) 1 = P n xQ n 
6. P° -1 


Ex. 1 Simplify (256}‘ V4 . 


Sol. Given expression 

= (256)^ 4 * ( 4 * ) art = UJ 1 x m 4 s « $4 

EX. 2 Simplify (1024) 3/5 . 

SoL. Given expression = {1024)”^ fl = 

! 1 
?' = 64 



EX. 3 Simplify (rt 4 & 5/3 )" 3/4 . 

SoL Given expression = (& 4 b 6f3 ) 3/4 = (a 4 )" ^ 4 fi^ 3 ) 3 / 4 
ixZl B X=J 

= (a) * (&) a ' 1 = a 3 b m 


Surds 

When root of a non-negative rational number (i. e., quantities of type if a, a being a rational number) does 
not provide an exact solution, then this root is called a surd. For example -Jl, 4$, 3-V8, a + 4b etc, 

Note 1. AH surds are irrational numbers 

2. All irrational numbers are not surds 

Order of Surds 

Let P be a rational number and m be a positive integer such that p l,m = 4p is 
irrational. 

Then, 4p is called a surd of ruth order and P is called the radicand. 

♦ Similarly, 7 1/2 = 41 = Surd of 2nd order 


6 1/5 = A 6 = Surd of 5th order. «. quadratic surds 


♦ Surds of order 3 are known as cubic surds 


Rules of Surds 




2 = m -!p x m -jQ 

4 CJPf‘ - P 



Types of Surds 


Pure Surds 

Those surds which do not have factor other than 1, are known as pure surds. 

for example -J2, 3/5 

Mixed Surds 

Those surds which have factor other than 1. are known as mixed surds. 

For example 3V5, 4 <JG. 7 2 ^5. 

Like and Unlike Surds 

When the radicands of two surds are same, then those are known as like surds. 

For example 4 and 

When radicands are different, then they are called unlike surds 

for example 3^5 and V5 


Properties of Surds 


1. A quadratic surd cannot be a rational number and a auad- 

ratic surd 

Par example a + b±yfc at-Ja-b±<Jri 

1. Ifa+i/&-c+-i/dora-i/&«c-^, then a - c and fc ■ d< 

1. If a + Vh = e + Vd- then a - VS = c - <Jd and vice-versa. 

4. If Ja+ VS = Jc +Vd., then - VS ■= Vc - Vd and its vjce-v&r&a, 

MIND XT/ 


If x is a positive real number and a, b and c are real numbers, then 



To Arrange the Surds in Increasing or Decreasing Order 


Suppose given surds are p ,q , r 


First of all, take the LCM of a, b and c and use it to make the denominator of the powers the same. 


Then, easily we can find the required order. 




Ex 4 Arrange 4 /3, ^2 and 


Sot ?2 and?5 are written aa (3 J 4 , (2) 3 and (5) 6 

Ha, a i: 4. 6 = ,1 and c ■ 

Now. LCM of -4, 3 and & = 13 

Then, wu will makxi tbe dcnuminEitar df tbc power of evury oaufficiaut equal t\ u.„ 12. 


I J_ 

15 =(3)4 =3 12 = l 357 
I i_ 

35 = (2)3 = 2 12 = I 3 f i? 

I 2 


S5 = (5)« =5 12 = 'v'25 
'357? '3^5> l ?16 
15 > 35 


Tims, 

Heuce. 


Operations on Surds 

Addition and Subtraction of Surds 

Only like surds can be added or subtracted. Therefore, to add or subtract two or more surds, first simplify 
them and add or subtract them respectively like surds. 




3. x-hfB. 4 x-Jb # x^la 4 ±i 

Ex. 5 Find the value of v'B0-i-3v245 «/l25. 

Sol. v'so-^fxT-Ws 


fcStt =*V*ii x o =2iVH 


,/UtT =v'25x6- s</I 

v'so + 3/245 - /125 = 4/5 +■ 21/5 - fi/S = 3CW5 


Multiplication and Division of Surds 


To multiply or divide the surds, we make the denominators of the powers equal to each other. Then, mul¬ 
tiply or divide as usual. 






Ex. 6 Find the product of y^f^^dpress.com 
5oL LCM of 2 r ti and 3 - b 

41 = 5 1/a =B 9/6 = (125) y “ 

^ = 6^= (6)V fl 

$4 = 4 l/3 = 4 3/<L f 10 y/« 

.'.Haquired product = {325 x 6 x a: (12[XJ0) 1 ‘ /6 

Ex. 7 Divide 12 x by 3v'2, 

12 x _ 4 x 4** _ 4x(lS^ _ fx 9 f s _ ^ 6 _ ^ 

3X'// 5 1X2 1 / 6 (S)V6 4 UJ 

Comparison of Surds 

To compare two or more surds, first of all the denominators of the power of given surds are made equal to 
each other and then the radicand of the new surds are compared. 


Ex. 8 Which of the following surds is greatest? 

3,>2 % l 7 

Soil. 3/5 - /3 - (3 - (5) i/d and W ■= {ijft 


LCM of 3, 2, 4 and 6 is 12. 

(2) V 3 =(2) 4 / 12=( 2 4)1/12=(16)1/12 (3)V2 = (3)6/12 = (36)1/12 = (729)1/12 (5) 1 /* = (5) 3 A2 = (5 3)1/12 = (125)1/12 (7 )l/6 
= (7)2/12 = (72)1/12 = (49)1/12 

/. Vs ia th* greatest all t he gWen surd*. 

Rationalisation of Surds 

The method of obtaining a rational number from a surd by multiplying it with another surd is known as 
rationalisation of surds. Both the surds are known as rationalising factor of each other. 


For example (3)' is the rationalising factor of (3)' and vice-versa. 





Ex. 9 Find the fraction equivalent tc 


Sol. 
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such that denominator of the 


fraction is not irrational. 
5 5 2+V3 


2-^ 2- Jit 2+V5 

= J2±^L=6t5 + Jg) 


Ex. 10 

Soi. 


c . V5+V3 
Simplify 

Vs + _ v 5 + VS J5 + y3 

_ S + a + 2Vl5 _ & + Wl5 _ ^ f ^ 
S-3 2 


Fast Track Techniques 

to solve the QUESTIONS 


( Technique^ find the va ue of n l ^ + V Jf+ V J,f+ --' x. if x = + U then 


(m + 1) is your answer. 


Ek. 11 Find the value of ^6 4- v '6 ■+ ^6 4- ” . 
Sol. We know that, 

<1=2X3=. 2(2 + 1} 


i*. + V® + V® ■*■■■■ = 3 

Technique^ To ^ rtCl tl " ieva ue ~i x - V* ~ V* ~ ^factorisejt if x= m(m +i),then 


m is your answer. 


Ex. 12 Find the value of ^12- J12-./12-,... 

Sol. We know that, 12 =3 *4=3(3+ 1) 

^12-= 3 


© 


Techniqu* 


xjx... -X 


M 


where, n is the number of ti mes x is repeated. 


Ex. 13 Find the value of ^'7 ,17 -j7. 


jV-i] 

Sol. ^/rVr ^ aJ f 


jT/S 
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Multi Concept 


QUESTIONS 


1. If xyz = J r then find the 0 / 

60 1 CM 2 

^ {a) Given lhal, xyz = 1 
Then, 


{1 t X + y 1 ) fj + y +■ z 1 ) (I + z + x 1 ) 


1 


{cB 


I 


(1 + X + y (i + y + z ^ fi -I- z +■ Jf 1 ) 

C **-») Fu] (■*■'*£ 


<dH 


„ a i_n 
: a -IJ 


/+^+1 Z+>7+1 X+XZ+1 

._y_ j- _* + * 


y+ tty* 1 


z+ 1+1 x + - + 1 




y 

*y 


1 + xy + y XZ -I-1 + x xy + 1 + y 

,y _y__x *y 


1 + xy+ y 1 + 1+ * i+ xy-H y 

y 

_y__1_ jl *y 


I, 


v 1 and kz ■ 


11 

yj 


t+xy+y 1+xy+y 1 -+■ xy+- y 

= £+_j^+y = 1 
1 + xy + y 

2. J/ a x = h? = if and abc = i tfcen wftat is the of vy + yz + a? 


(a)1 


(b)3 


(c]e 


W3 5 


*■* [ft Here, 

a" = (/=c" 

Let 

a* = b* 1 =c* = K 

ji 1 

- 

a — K *.jb — 

■l 

and 

c d|(z 

(UUl) 
abc - y z > 

=* 

V 

abc = 1 


1 1 1 

-+ — + — = 0 or *y + yr + zx = 0 
x y z 


[given] 


3. 7/"tf + b+ c = 0, what is the value of 

























( 1)1 

- la) 


1 ^ oursmsfrboob.wordpregs.com 

{x a + x~ b + 1} (x* + x~* + I) (x c + x * + 1} 

(b) 2 (cj 3 

1.1 1 


(dH 


(x 3 + * + 1) (** + x f * 1} (jf + x 4 +1) 

1^1,1 
■a-+■ --* + - 

X 3 + -T- 1 +■ +1 +" 1 

x* y= X s 

= ** h + j£_ + *" 

x* +b ■+ 1 + k* x** 4 +1 + jf x** 1 * + 1 + x® 

t , Jf 

x s+6 + x* + i n' + it/ x 4 +■ 1 + x° 


x*' c 


f,‘a + b -t- c = 0, 
,\ a+ c = b and b + c s= ■ a] 
^ + fr 


x s ' l ' b ♦ x* + 1 1 + x** +■ x®* 0 1 + x 6 + a 3 * -5 

x° + x n ^ . x® +b 

V +b * X* + 1 1+ x“ + X* tfr + 1+ X* + x 31 * 


x fi * 1 + xf^ 

' ** + jFTi 


= 1 


I'.-x b y b = X s = 1] 


4. ffmf rte value of the expression 

4 n + ?Q m ' s xl2 m ~ n xi5 m+n ~* 


le'" xs fnl " x? m J 


W— 


(b) — 

sm 


(0 — 
TOO 


id) — 

TCO 


^ X20 111 ’ xia m 3 x 15 m+n 2 

- AS S. 


16 x 5 


1 xS” 1 


O) 2 ® X P 2 /" 1 X 5 m 1 X (2 2 ) 01 n X or 3 X 3 X (5f +n 2 

pt 1 

!^jZr>-afn 24-^ an ^ l+m+n a ^ n+m+n 2 

2* m x 5 aj ‘ lt+n x a 5 * 71 3 
2 K g2m4J7 3 ^Zm 2 


1 if 3 


x 5‘ 


2m4jr7 ^ g2m 2 


cZm 4-iH □ ?jm a g?m ? + ? 


= 2 2 x 5 3 x 3° 

=jl j_=i J_ 

2 a X S a 4 * 125 


Fast Track Practice 


Exercise © Base Level Questions 





























1. 16 a/4 = ? 
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(a) 64 (b) 31 (c) 32 (d) 33 (e) None of the above 



- f 





(^) None of the above 3. Find the value of (243) a16 x (243) 004 


(e) 0.16 (b) - (a) 3 (d) 0 04 

3 

4. IT^X l? 7 ' 3 +17 iS = 17 ? IBank Cleda 20l 0} 
8.4 fJ&) 8 ffij 6 6 (d) 6 4 

fej None of me above 


V(13) 4 = ? |Bank tlerfc* 20Q9] 

W 820 |b> 189 

(C) 26561 (d} 142BO 

fe) None of the above 
* 

6 ,thenx=? LBjab PO 201D] 

(a) 16 fbj 3 (c) 10 f d) - 

fej None of the above 



(W ~ W w fci - i foff - 16 

1 b lb 

B. ^/5f ib a gurd of L>rder,„.„, where Af ig. a 


rational number; L it jjl positive; integer 
and 4g'M ia irrational. 

M L ft) W ft) 2 <d) 4 

(e) None of the above 

9 , Tf 3 s - 3 s 1 = 1% thenx* ig equal to 

W 3 ft) 6 ft) (d) 216 

i 3 

10. 16S+16 a = ? 


WO 


ftj 


4097 


ftj 1 


ftj 


16 


64 


^097 





u. 
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If o' 112 * = 1 P where s iga positive real 
number other than l f ch-en * = ? 

[SSCCCL Z0D7] 


W -2 W-1 

12 ^ _ lr 

' l(ia> a J 2 

(a) 12 03) 4.8 


(c) 0 (d) 1 

[Bank derte MM] 

fc) (a) i 

144 


ifej None of the above 


1 LI. Value of ? in expression 

7 afl + (34S) 17 x (49)' IjB = 7 ? ie 
(a) i3.4 fljjiaa ^ in roj&e 
(ej None of the above 

14. 0l Z,E X g 4 -* +- g 4,a = s’ [Bank Clrrlo MH] 

(a) 7.1 (b) 9.4 

fcj 4 7 (d) 4.5 

fe) None of the above 

15. If {(2 V s } 7 = 256, find the value of‘T. 

(Bank PC MOT] 


w 

1 

(W t 


4 

(d) 6 

M 

None 

of the above 



as)® 

1 * as) 4 x ie 3 = 

as>’ 



0 75 

(b) B 

(C) 

10 

m is 

fej 

None 

of the above 



(43* 

. 229)- 

*(926l) va 

a ? 



(a) 

446 


03) 

452 


(O 

456 


(d) 

450 


(6) 

None 

or the above 




18. Evaluate (0.00032) 31,6 . 

(a) — (b) -L (C) — (d) — 

625 225 125 25 

fej None of the above 

19. If 2 1 1 + 2 I+1 -2560, find the value 

of X. 

(a) 10 (b) 12 (C) 9 (d) 6 

(SgJ None of the above 

an. ftii) 3 * (6) 2 ] + <4> 9 ^ ? 

faj 2994 75 (b) 74fl.eS75 

m 272.25 m 4422 125 

fa) None of the above 

% 1. §1103823 = ? [Sank Cltrks HJ09] 

(a) 4Q 03) 61 (c) 46 (d) At 

fej None of the above 
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22. Find the value of (lO) aM + (10? 

IMBA 20DB;: 

fa) 10000 ftj 1000 

fcj 100 fd) 100DGQ 

fej None af the above 

Jia 


com 


23. If 


gp* 


,Q0B ? find the value aF (0.26) . 


(a) 20.5 (b} 22 5 (c) 0 25 fd) 6 25 

(b) None of the above 


24. Value of J 5 + 2v'S - 


-13 


2S, 


(a) ZJZ ftfj 0 

l 


VS - 8v6 
fcj 2-/a ft# Vs -1 


1+ X B 


4x ca l+***+** A 

+-5—i- 

1 + x b * + x a c 


fa) x 4 c c ftfj 1 

fc) 0 rtf) 3 

2& e) ]fr+c yj (c a>jc+4.jjj(n &)]{£+£> _ *} 

(a ) 0 fty fcjl ftj 

2 7 . If ^5 +■ = 3, thee the value of x ia 

(a) 64 (b) 125 ft) 9 fcfl 2r 

,t5 


2*. 


V 7 


(a) x 5 

(0 * * 

fcj Jf 

X 


iSG + J» 4 

...> + 2* 

= ? 

fajo 

ftfj t 

fcj 2 

f d) B 


fej None of the aJbove 

30. IT -5— 1 5 « a + W 36, then the value of 

V7 4 n'5 

(a - fi is 

MS ftj e 

ft) a (d) None of these 

31. If 2 1 1 + 2 rk| ^ 3SU, then find Che 
value of X- 

(a) 6 (b) B fcj 7 (d) 5 

32. If P = 124, then ^P(P Z +3P+3)*1 = ? 

fa?S ftfj 7 fcj 123 ftfj 125 

33. If [E] = j » then the value of 






fcj 1 (0 2 
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34. Value of? in ¥512 + ¥36 + v576- ?is 

fa; 24 (bj SI 

fcj 22 ftoj IS 

( 9 ) None of the abova 

35. Value of 3 + -j- * —^ —is 

k3 3 + -m 3 -/S — 3 

fa; 2 +■ J5 fifaj 3 

fcj 1 (d) 0 

36. If q* = c and xyz = then what la¬ 
the value of c*? [CDS 201 2] 

fa; a (toJ to 

fcjato ftoj a/to 

37. If a = 2- t/ 2, then what is the value of 

(a 2 +- a ICD& 2012 ] 

faj is ftoj 14 

fcj 16 (d) IS 

3 & . The expresHion [(Vi£) v ® ] v ® rtvsa |CCB 2013] 
fa; a natural number 
fbj a integer and not a natura number 
fcj a rational number but not an integer 
ftoj area number but not a rational number 

39. If 16 >i * 2 = 2 m p then im ia wqual to 

2013] 

fa;o+e (bJ2n+10 

fc j 3n * 2 ftoj 3n + 10 

40. IF 10 4- = 4, then what is the -value of 

X ? [CDS 201 2] 

fa; IbO ftoj 216 

fcj 316 (d) 450 

41 . Tf m and n are natural number a, then 

™'7tie [CDS 2013] 

fa; always Irrational 

ftoj irrational unless n is the mth power of an 
integer 

fcj irrational unless m is ttie nth powe - of an 
integer 

ftoj irrational unless m and n are coprime 

43, Consider the following- in. reepsBt of the 
num _bore v’s h ¥3 and §6 
I. is the greatest number, 
n; V2 is the smallest number. 

Which of the shove statement* is/are 
correct? [CDS 2014] 

fa; Only I [toj Only H 

fcj Both I and II ftoj Neither I nor II 

43, If jc ^ — 1 and y = \ then 

V3 - 1 + I 

4- y* i a equal &o 

fa; 14 flbj 13 fcj IS ftoj 10 







Exercise © Higher 


Find the 

quotient 

when 

divided by {a - 1). 


« i: 

to to 

w f 


i 

2. Simplify 

[Wz*]‘ X 


« 2* 

to 2 9 

fcJ2 3 


(d) 2 * 6 

3. Arrange v'3, &10, '%2b in dCBDCmling 
order, 

(a) ¥lb > #3 > ' ? M 

(b) ' v5s > $3 > STo 
to §Tld > 1, v'25 > ¥3 
ftfl ¥1 > ,s y§s > STo 


4, If a - — , then v 'i +- c - - a = 7 

% ISSCCCL 2007] 

(b) (2 * J3) 

W) J3 


W P - Ja) 

w - 

- q. 1A Set K &r a 5a a h 2 e 1 
5. Simplify 


4ab *e* 


faj — ac 

m 

fej — ac 2 
10 


dab V 
1 

« 15- 3 


fej None of the above 
If m = 7 - WS* then +■ -^L j - : 


faj 8 (b)3 fef 4 

fej None of the above 


ft# 9 


T- Simplify 6 
ftaj ^35 (b) 


f i ^ 

V(27) 3 + (8) 3 

esc (1Q+212010] 

-^- fc) M to §6 


8. If^r 1 ^ + 2r 1,3 = Bstben* 3 ^ is equal to 


iBank Clerks ZODtj] 


fej 1 Or - 1 

8 « 1 

Q 


(b) 2 or — 

2 


ft# 3 Of - 
3 


fej None of the above 
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10 - Winch one bb greatest out nf Jzf, 

and $5? 

(a) $4 (b) 41 (ci 42 ffl 91 

fej None or Ihe above 
li, IfS" = 3* = B ' tkan-+ -+ - ■? 


ft) — W 0 fc> — 

32 7 16 

12. Value of -=J -— + -=-!—— 

v24l V3+V2 




-4''4 +■ -v3 


+ 


ft) 1 W * 


fc) vge 

fc(| -j'99 -1 

nil 4 ^ n nTJ. 

is. if £.—+ 

of £ IB 

2 1 = jf, thsn the vnlue 

fa? -2 n+1 11 

a 

fUJI 

fqj 2 il+1 

D 


14. Hud the value of m w* if 


0" X 3 s x 


3 31 


■{21} n 


x 2 s 


1 

27 


feM w-a 

IW ‘ 1 «2 

] 5, If ^ - a + ^a h then the value of a 

7 t- 4v3 

and & ib 


fe)a-Ub = 6 fh) a = 6, b = 11 

(c) a = -11, ir = 6 ft) a = -11, 5 = - 6 



(a) a™ (b) a P + o+' 

fcj a w 1T 


17. If 2 P + 3° = 17 and 2 P+ 2 - 3 9+1 = 5, then, find the value of p and q. (a) -2, 3 (b) 2,-3 


(cj 3, 2 (tfj 2, 3 
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Answer with Solutions 


Exercise© Base Level Questions 


1. Given expression 

= (1 f3f> 4 = (2V - 2 l 


2. (a) Given expression 

2 




S K ■ 


3. (o (243J Qla x [243 a04 

= (243)°' IBjKLM = G43 QB 

= (& 5 ') Qa = 3 5)f<12 = 3 

4. (0 IT^X 17 t j + IT 4 '* = I7 ? 

^ j 73 . 5 + 7,1 4.1 =17 ? 

^ rf« = lf 

?5= 0.0 

S- cfi) ? = J(S3> 4 = Jt3 x 13 x 13 x 13 
= 13 x 13 ■ 109 


M_ 

6. (d Given that, 269 ^ 17 5 


— 

=3-17^ ±± 17 5 =i — = Z =*jt = U> 
5 



18 

x 

fl. (g) = JU h = Surd t>f Ith order. 

9, £d v 3* -3' 1 =1& 

=* 3* VS - 1) = 18 

=? 3* 1 =3 


27 

8 












x - l^Zar x **'1 yoursmahboob.wordpress.com 
*3 


= (T 

3 


= 2? 
3 


10. {b) IS 3 +1G 2 =162 + -i- 

-3 

Ifi2 


1 V 


16* 


* 84 + — ■ 
fi4 


102 

4097 


64 


11. UA Givflo that, a?* +a = 1 

4 a 2l+2 -a° 

4 2x + 2 = 0 

=4 * = —= -l 

2 

[<ta ¥ tia 4 . 


12. tf> 

13. (fl> 


[(IS 2 ] 2 


Cl 2) 


? T = 7 a9 +(343 } lt x (49)* a 


,.a& . 


if)™ 


[T 3 ) 1 ’ 7 

- ? a&4-as 


t 1£5 


f 1 7“ 

_ 7 1 ft 6 &.1 _ 7 13.1 
7 - 13.4 


14. (ft) 


<a 4b 

fll* b X 9 




G*f 5 K t^ 45 _ ? 

^4a 


3 1U m 3 y 


>4.1 


w9 ? 


a?™* 


4.a) =q ? 




E3 ax? 


= 3 




2* ? a 14.2 

? -l±S-71 

2 
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15, (tf Cavfctf that, (2 2 )* * 35fi 

=> - 2 a ■* 2x?t8 


7 ■ ^ e 4 


16. <&! Given that (16J 3 + (lfi) 4 x <16) J * [IS) 7 
j f}0) B x CIS/ 3 


C16>- 


(i f>r 


=> (16V =.{16) fl+a 4 

=> ? = 12-4=S 

] 

It , (d) Ghwn that, (42 X 229) + (026])* -7 

I 1 

Now, OEBl)S - (21 X 21 X 21)1 
3 X - 

±±21 3=21 

_ 42X225 42X225 

cflaaii Tfl 


21 

? 


18, (cfl flXD003&* = f———) 

\1DDD0D J 

‘&THH 

19h (0)2* 1 + 2* + 1 = 2560 


=> 


gJT 1 


(1 -i- 2*3 =2560 

a- 


=> 2* J =? y 

=> Jf - 1 = 5 

*=9+l=lD 

20. (to ? » 1(1 W 3 x B 7 ! x * 1331 x 33 

4 :i 64 

=748.9875 

21. (d) ? B Vi 03323 =7(4 7) J = [(47)' 1 ] 3 

s*- 

= 47 3 = V( 

22. (fl) (10) 2 ® 4(1Q) ,W = (10)®°° 190 

= 10 * = 10000 


23. (cl 


.3II 


■ 0.006 = 


a 


l 


1OO0 IBS 

30 =3 
a- 5? l 

flU.253 a ■ (D.2S) 1 = 0.25 
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34. (6) Jb+ zJe - , ^ 


3S. s&) ? = 


_ ^9 J -gy5) 3 - l 
Jfi - 2V6 

= Jis 24 - t = 1 -1 

v'5 - 2jf V 5 - ^ 
1 


1 -I * h S 
1 


1 + x fl D b I + ** c +• x” * 


x b x c x“ x c 

1 + — + — i^iL-+iL 

x* x“ x b x h 


t + — + — 


x* ? 


je c +■ x h +■ 


^ JL 


-=1 


26. (fl ? = [P |J1 *Jfa**) 

-pp* ^.pp* ^ 

= p** <*♦<* ^ = r c = i 


27. (a) ^'5 + W = 3 


5 + i''jf = 9 
J ^ = * 
* = (4} a = C4 


28. (CJ 


[01 


/ **!> * 
i b 


^xlxJtxS 
b 5 3 


% 9 . fc) Here, bQ = 7* 0 

[by TEclmLcriiG II 

=* JSG 4 JSG + JSfl +■ = 8 

^ -^w+4: 


(3T 


-£- a 

4 
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30. cd) ^ ^ = j -i- b-J3b 

Rationalising the dsnoniinatar on left hand 
side try multiplying by -J? - ’j'5. 

. -/? - Jf = ( V? - Vs) x t ^7 -V6) 

J7 + V5 [v7 - V§) x 

W ('-7> z -_yS) 2 -_V^ *6 _ 74 &-BJ5 b 
(V7) z -{Jsf 7-5 

_ ia-aVS 

a = 0 and b = — 1 


or 

a - b = G - f—1) = ' 

ft!) v 

3 J 3 + 3* +1 -320 


2* (2 1 + 2J = 320 

=* 

2*|!j » sj = 320 


£'^ = 320 

2 


3* = 04 x 2 = ?7 


x = 7 


32. (d) + 3P +■ 3) + t 


33- 


= + 3F 2 + 3P + 1 

= ^(F -i- if = F + 1 
V F - 124 =>P + 1 = 125 

-r=r=r 

—!► ji — I r 3 - n 

2n - 4 or n - 2 



n 


34. (e> ? = 3/512 + + VS7K 


= 8 +24 24 = 4 + £i= SB. 


35. (1) 3 t -p + 


& 3 4 u'S - 3 

... i * 0--JS 

- 1.7 I 1 

V3 [3 + V3]<3 -.'3) 


(%|5 4 3) 


(-J5-3)(V3 4 3) 

1 . 3-V5 . J3 + 3 

V3 9-3 


-*♦ 


3-9 

3-J5 Va+3 


G G 

-34 1 4 3 -^-^~ ? 

J3 G 


-3 + -L--Ls=3 

V5 
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36> {a} Given* Jfyz = l r a =■ b T b r = c 

Now, b - a x 

=> 


—> c x = a 

37* (5) Given that, a = a 4 J3 

Then* - = 2 -J3 Lby Conjugate property] 

a 

N aw, wt> hrtvft, « z 4ii a =^o+ij - £ 

= (2 4 -Js 4 2— - 2 

= {4 ) 2 - z= 10 -a= 14 
3B l (eft CUvnn axprrasaofL = I Ev 1 ?’]" ^ I"" 


■frft®* -hS^ 


1x2^ 

= G3 2 ■ 2 V 


l 

i3 

£ 


'0 


I® 1 


ft-i 


which denote^ a rea] number hut nnt a 
rations] number. 

39. <(f> Given thei, 16 X 8 n + * = 2 m 

=1 (3 4 x 2? Cn+a =• 3 ra 

=> ra (4.s«+ei.g«» 

^3S * 1QJ ^ 


Oft comparihff H we g« 

3n + 10 tb m 

=t jot - 3n + 10 


40- tb] Given, JlO 4 %ot = 4 

On squaring berth sides, we get 

10 + = i6 

-» W-6 

Now, cubic on both sides, we get 

X =(6) 3 =2ie 

41* <b] if m and n are natural numbers, then 
is irrational unless n is mth power of an 
integer. 

43. 

Taking LUM or 2 r 3 and b = 1£ 

Nvyy, J2 = = 0 6/lz = W = W 

«= a u* = a*' u = 1 £*= 1 ST 

W=«6> lfl# =ffl)? yta = t ^ F =W 


So, neither ] nor II arc-Correct. 




43. (a) We can simply square and add bomm$McY ord P ress - com 



a +1 + &J 5 a +1 - 

3 +1 - 2 Ja sTTTs^ 


4 + aVa + 4 - aVa_a+^ + 2 - i/j 
4 - aJ 5 4 + a - VI a+V 5 
4 +3+ 4-JI +4 + 3-4VI 

- ■ 14 

4-3 


Altomiite Mrflwd 

-J& + 1 

Finding x +■ y » —-+ 


4 + 4 


-1 


= 4 


,5-1 

nfo + 1 


and xy = 


Ji 


[Adding booh value*! 

— x ■ — i 

3-1 J5 + 1 


Hqw p x 2 + = (x f yl E - 2 ay 

= 4*- 2X1 = 16- 2= H 


Exercise © Higher Skill Level Questions 
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1. = 

a -1 fl -1 a fa -a 

Required quotient * 

a 

2. 

t 1 11 

HX - X - X 4 X -X1 

"2 fl 3 *2 3 0 

= a? »f? = ?, e+a =± a 4 


3» LCMaM. 6. 12 = 12 

tfc = l W = ls Jzi 
®iO= 1 &= l VlM 
,4 V2a = 1 l“as 

Clearly, 

^ ^io” > i'3 > ’^5 

♦. to Ql + a + ,/} - af 

■ 0 *ei + 0 ■ at 2 V'l ' & 
*2{1 # ^3 - 0*) 

b>Z\1+ 1 } = 2x - =3 

l zJ r _ 2 

<Jl Tat V 1 ~ a ) = ^3 


4 ai) 3 /pb V 

0a S £c 1 3ab ^c 3 
— _ X _ 

4ab V 5a * b*c 3 
E#1 if 1 E c 3 * 3 


20a 1 3 * 1 

















. 9 a 'b V 
ID a H ft 1 c* 

■ 9 JiA. 1 

■ — a i c 

ID 


9 1 +a yo^irs^ri^hboob. word press, com 

ID * 


y i 

— ac 
10 


6- (O 


1 


> 


m 7-4 t/3 


7 + 4^3 


tv i" 

7+ 4V& 


; 1] 


7+4^ 49-43 

= 7 + 4 


m + — * 14 

m 

m + — + 2 = 14 + £*= 16 
m __ 

( V m + —|L» 1 ±m + i + 2 

Vm j m 


(<=*£■]■ 


2 

7. (ft 6 V(Z7) 3 -t- ® 3 16 



i|c 




= S ,i r + T = e j 4 + fl = flt «^ = Via 

1)0 4 V 36 6 

8. (&! Crlw&n that 3jt lra + 3* 1,3 -5. 


Let x 


.V3- 


33 m, then 2 m + 3: 5 

m 

,2 


2jh 


SiB + 2 = 0 
3=0 


C3m - 1} (in 

in = - or m = 2 
2 




= 2 W" - 
2 
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9. tdif — l +(64 j 2 + raa 5 -(ra s 


■(t). 


= 1 + B 

= 1+ 8 1 4 2* - 2 

| 1 

= 1 4 — + IB — 

8 16 

*17 — 

16 


5M- 5* 

2 * -2 


(t) 


10- (Q) Given surds are Ln the fortfi 
Z'^S 1 * 4 lfl undS 1 ' 4 . 

LCM of ( 2 P 6 r 3 , 4 ) =12 

1 I 1 
23 = )1® =(64)13 

1 _L _L 

JC bc^jh a fHoas 

i j_ j_ 

43 =(4 4 )12 - (256*12 

1 ± JL 

BjEpjia « (1S55 1 ® 

j_ 

Clearly, greatest nurd = {256) 12 = v4 

11. (6) Let 2* ■ 3* 16 c - K 

II l 

2 - tf"« r 3 - JT* r G - Jf t 


W( know Llmlv 2 x; J = 6 

l f t 

K a X JT^ = A' <= 


=? 

12. (ft) 


I'M] _L 

\fl i/ = XT t? 


i+i 

a £< 
1 


1 — =>I+— +1*0 

cr a £j c 
1 1 


y5 4 1 + J2 J4 4 -^3 

1 


JToo + J5s 


•u'2 1 V3 yS vS - %i5 
■ 4 -■+■ -4 


2 - 1 


3-2 


4 -3 

J1Q0 - J5q 


..4 


100 - $0 
= n&-i + J3-*j2 + *i4-J5 

4 ...... 4 JlQO - -Jss 

= jiao -1 = 10 -1 = 0 


13. (ft) * = J 




22 ,n + 2 3 


22 


n43 


■4 g 


2^4 4 

2 fl + l $P - 1) j_ 

rj.£l+4l gj3 

8-11 7,1 _ 

■ -_ + — ^ — + — ""l 

^ s 3 
















yoursmahboob. word press, com 


9 n * r f' 


14 . (fl) ■ 


3 a 




a 3 ” x? 3 

3 !n x3 2 X 3 n - 3 3ji 


27 


l_£n 


3 !4rl *S 
3?" XB _ i_ _ 
J* m XB 2? 
n - m = - 1 &r 
5 + 2^3 


1 

£7 


M3?l 


1 

27 


zr ui _ r> 3 


m - rr = i 


ik s'- —- 5 + 2^3 ?-*•& 

■LO- l,flj -w “ -p- X -pr 

7 +- W3 7 + 4^3 7-4hj5 


_ 35+ U-'.'S’-SOVa -24 _ n 

40-+B 

7+ 4v5 

a + b^3 -11- 6-^3 
or a = 11 and b - 6 


16 . (cD 


(r 


,Lr-fp i?l 


\(<J < t pS 


X1 

a ; 


= (flP , V' +<? ^xca' - p ) J " tF < 

x<^ 'Jf +r 




jp * fl} 


K a J 




c? flf KH 

>* p? + f* 
P* T' + PT 


-*4 


34 !■ p? 


17 , (£) Hare, 2? + & =■ 17 ...<j) 

2 p + ? - 3^* 55 5 ar, 42 p - 334 =5 ...(ii) 

an multiplying Eq (i) by J and adding It 

with Eq. (ii), wg get 

32 p - 33^ -51 
42 p -33* ^5 

72 p a 50 

=*■ 

On suJtmlluJtlfig cho vaUkd- of p in Eq, (tj, 
wi yet 

2 s +2? = 17 

=4 3^ = a =$■ q = 2 

- 1 . p « 3 and q ^2 
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Chapter 

7 

Simplification 


A complex arithmetical expression can be converted into a simple expression by simplification. 

VBODMAS' Rule 


To simplify arithmetic expressions, which involve various operations like brackets, multiplica¬ 
tion, addition, etc; a particular sequence of the operations has to be followed. The operations have 
to be carried out in the order, in which they appear in the word VBODMAS, where different let¬ 
ters of the word stand for following operations. 


(CircuJar Brackets or Small Brackets) 

h _ T (Curly Bracket* 

(Square Bracks) M {(-)}! 


(ViTirruluiri pr Bar) 


V = Vinculum or Bar h— ' 
B - Brackets 


Order of removing brackets 

First Small brackets (Circular brackets) ’()’ 

Second Middle brackets (Curly brackets)’! }’ Third Square brackets (Big brackets) ’[ ]’ 


0=0f 
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D = Division 


M = Multiplication 
A = Addition 
S = Subtraction 

Order of above mentioned operations is same as the order of letters in the ’VBODMAS’ from 
left to right as 



Left to 


Clearly, the order will be as follows 


First Vinculum bracket is salved, 

[Remember - 5 - 10 = - 15 P bat - 5 - 10 = - (- 51 = 5] 
Second Brackets are to be salved in order given above P 
[first then second, then third| 

Third Operation of 'Of' is done, 

Fourth Operation of division is performed, 

Filth Operation of multiplication is performed, 

Sixth Operation of addition is performed and 
Seventh Operation of subtraction la performed. 


MIHP IT/ 


Absolute value of a real number 


If m is a real number, then its absolute value is defined as 





jnifm>0 


|3| =3 and |—31 = — |—3>=3 




Ex, 1 Simplify 4 [6 - fl2£W-$^ft: WOrdpreSSCOm 

Sol. Glmi aptosinii 

= 4 - |e - os - (io - a + a»] 

-4-[6- {12 - flO-2»] 

= 4- $e- 03-«>! 

= 4-|6-4] 

=4-2=2 

EX. 2 Simplify ^9.6 X 3,6 *■ 72 +108 qf ~ - 

Sol. G Lv-rel Gxpmfrm 

= 9l 6 x 3.6 + 72 +■ lflS ct±-± 
ia 10 

= 9.6 X 3.6 +■ 72 + HG - — 

10 

= 9t6 X — + 0LG - 0.1 
72 

» 43 + 0.6 - 0.1 
= SA- 0.1 
= 53 

Ex. 3 SimpllfylBeOO+940+m 

Sol. Given expnasfon - ISftOG -*-94Q * 10 

1S800 , n 

=-+ in 

040 

= 20 + 10 = 2 


Remove vinculum 

Remove {) 
Remove (} 
Remove [} 


Remove l oF 


Remove M 

Remove r x n 
Remove L + s 
Remove L - 


Ex. 4 Solve 4 I + 5 I + 8 I 
6 6 6 

Sol. Given exp evasion 

= 4-1+ 5-+ 8- 

6 6 8 

= (4 + 5 + S) + - + 1 + 1 
e G 6 

= 17 + - = 17 - 

6 2 



E* 5 Simplify n - 


Soi- 


Ex. G 


Sol. 


Given expression 

■ n \n —[m + rt ) ■ {n « {n — m - n )) + 2m ] 
- n -|r - {m -»-fl)--[n - (n -m + it)} + 2m | 
= n [n. (m +■ n) (ti (2h m)} + 2m] 

= n - \n - m — n - \n - 2n 4- m} + 2m | 

= ft - m - {- tl -f- ftt} + 2m] 
fcn [- m + n m + 2m] 

= rt - [ft] = n -ft =0 


Simplify 


7 5 3 

- + - x — 
2 2 2 

7 5 - 3 

— +■ — of — 
2 2 2 



Given expression 

I + * x * 

_ 2 2 1 . *35 

1 * ® of * 14 

2 2 2 

7 . 2 S 21 

~ X - X - — 

-2 5 a . « . W . 1 « 

7 x 4 14 14 i4 

2 IS IS 

.“*“*“. 31 -^ 

lo 14 is in in 


Basic Formulae 

Following formulae are useful in various operations of simplification 

(i) (a + bf = a 2 + 2ab + b 2 

(ii) (a-b) 2 = a 2 -2afa + fa 2 

(iii) (a + bf+ {a-bf=2 (a 2 + b 2 ) 

(iv) (a + bf - (a - bf = Aab 

(v) a 2 -b 2 =(a+b){a-b) 

(vi) (a + ib) 3 = a 3 + b 3 + 3ab (a + b) 

(vii) (a - b) 3 = a 3 - fa 3 - 3ab (a - b) 




(viii) a 3 + fa 3 = (a + b) {a 2 -ab + ursmahboob.wordpress.com 


{«> 

M 


a 3 - i) 3 = (a - fc) (a 2 + ab + 6 s ) 


fl 3 4 6 3 + - 3a6C 

(a 2 4 to 2 4 c a - at - tc -ea) 


= tSM- fc + e) 


Of 

a 3 + b a + e 3 - 3abc = {a + b+ c) (a 2 + b 2 + c z - sb - be -ca) 

= (a + G 4 c)^£a 2 -i- 2b 2 + 2c?-2at>-2bc -2ca) 

= + ib-cf + p - a?) 

ila+t>4p-Q then a 3 4 6 a + c a - 2etx> or a 3 4 b s + c a - 3stc - 0 
{xi) (a 4 b +cf -(a 2 +1? 4C fi )+ 2 [so + to + ca) 

(»t + 

m HH a ’*?) +3 K) 
w HN aI -?)- 3 H) 




Ex 7 

Sot. 


Ex. a 

Sol. 


Solve 


(5.9f +T.S 


ordpress.com 


/vor^pi 


x 5.9 x 1.8 x 4 .S 


(5.9) 2 + (1.8) 2 +(4.8) 2 -5.9 X 1.8 - 1.8 X 4.8 - 4.8 X 5.9' 


We hivw 


— 3h3&c 

a 2 # b 2 + c 2 - ab — be - ca 


(a 4 - h # e) 


Han, a=5ft = 1.8* cr =4.B 
, (5.9) 3 + (LS) J + (4.S) 3 - 3 x 5.9 x LB x 4B 

{ 0 .&? + (18) 2 + (is) 2 6-0 X L8 - 18 x i& - 4.8 x 59 


Solve 


= (5,9 1- IS + 4£} = 125 
(9.8) 3 -(6.8) 3 
9,8 2 + 9.8 x68t G.8 2 


Wr knevw th&L n 


a 2 + ftfr + ft 1 
Here, fii = 6.8, b = &,B 

, (&. 8) 3 - (C.B ) 3 

( 98) 2 + 98 x 6.8 +■ ( 0 L&) ? 


a 3 - & 3 = (a - b) + ai> + ft^) 
(«-&) 


J-b* 


( 9.8 - as) = 3 








Ex. 9 

Soi 

Ex.10 

Sol. 


Ex. 11 

Sal. 


Solve 
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{835 4- 3 7B) 2 + {335 - 37B) 2 


We know that. 


835 x S35 + 378 x 378 

(a 4 i) 2 4 (a. bf _ 2 {a* 4 b 3 )_ 


« 2 4 fc 2 


[o 3 + d. 2 ) 


= 2 


Given expression = 2 
where, a = 835, = 3Tg 


If x = 3 4 7-8, then find the value of a; 2 + 

x 

sr = 3 4 75 

On squaring both aldcs^ wo get 

z 2 = (3 + 7S) 3 = 9 +■ s +■ 67^ 

x 2 B 17+ 57s -17+ 1275 
1 1 17J- 1275 

? 17+1375 17 - L275 

1 IT - 1272 


NlJW;, 


[-.-{a + bf = a 1 4 * s + 2diii] 
ratEnrudieing the denominator] 


a 2 2S9 - 2&S 


17 - 12V2 


s 2 4 4-174 12^ + 17- 12^2 

X 2 4 -1 = M 
x 3 

If ^ j = 472, then what is the value of (a* + a *)? 
|a + ij= 475 


Oil squaring both sidca, wo get 

( a + ±jL<*jsr 

-4 (472 ) 2 c ra 2 + ™ + 2 

a 2 

=* fl' + i- 32 - 2 = 30 

Now ? taking cube on both aides, we get 


(*‘(0 + *)* = ^+ * B + Sa*J 


+ -(3 Of 


- s 4 1 

a"'' 


a~ 4 -j + 3■ a‘ J x + -i-j “ 3ratxl 

a® 4 4 +■ 3(»0) = 27000 

fl 6 + 4 = 270(10 -90 =} a E t4* 26910 


[v(a 4 &]r = 4 4 3 uii (a 4- fc) 


u s + a -6 « 3W1Q 
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Multi Concept 

QUESTIONS 


1 . 


If x + y + 2 — 0, then the value of 

0)0 (t»)i 


x l y l + uV 
x 4 + y 4 + z 4 

on 


is 


M 2 


^ f&] x + /+ z s 0 [given] 

On squaring both sides, we get 

{* + y 4- zf-b 

=* if 2 4 y 2 4 z E 4 2 (ay + yz 4 zk) ■ Q =* X s 4 y 2 4 z 2 ■ -2 (xy 4 yz 4 zx) 

Again, squaring both sides, we get 

{x 2 4 y 2 4 £ f = 4 4 yz 4 

x 4 tySzS2 (*V + yV 4 xV) 

= 4 [x^y 2 4 y 2 * 2 + z 2 * 2 4 2xyz (x 4 y + z)j [v Given xtyt z = 0] 


* 4 + / + * + -a^V + A 2 + * 2 * 2 ) 

*Y + + x 2 z a _ i 

x 4 4 y 1 + z 4 2 


2. // *{£ + y + z) =3, y (je 4 y 4 s) = 16 ffnrt z (*4 y 4 z) = U4 r then value of x 

will be? 


<■>? 


«? 




13 


N* (c) Given, 

x tir 4 y-4 t}= a 

-(D 


y(x 4 y 4 z)= 16 

-fll) 


zfx + z) w 144 

-R 

On adding Eqs (i), (ii) and (iii} l we gel 

x {x + y 4 z) + y (X 4 y 4 z) + Z( X 4 y4Z)^=9 + 1-64 144 



(x+ y 4 z)(x4 y 4 z] e 1S9 


^=> 

(x 4 y 4 z) 2 = 169 



x4 y + z= 13 

•M 


On putting the values of (X4 y4 z) fTom Eq. (rv> in Eq. (1). wc got 
x (a 4 y 4 z) =? 9 





yoursmahboob. word press, com 

Fast Track Practice 

Exercise© Base Level Questions 


X, 


2 . 


7050 - 2 3£0 -I- 1030 = * * 50 y° ursmabboobword P resscom 

II BPS Clerk 2011] 

(0 me (b) 132 3 (C) 132 6 (0 123,9 
(c) None of the alcove 


If V2 = 1 1 then the vuliie fif 


is [S&C ICI 2012] 

(a) 3.585B (b) 4 4142 

(b> 1.2920 fof> 1.5356 


3. Whs t La 700 tim-ea of 9fi4? [5El clerk 2012] 

(a) 75927S (b; 740644 

(0 754110 fajj 757734 

fej None of Ehe abo^e 

4. Sd1tc (tf&9 + lifW) 9 - - nflfl)* 

™ 999x 686 


(6) 0 (b) 3 faf 2 fe0 4 

(el None of tne above 

s. {238 + 130* + (338 -131)* 

£33x 238+ 131x 131 

(0 4 (to) 2 (0 0 (d) 9 

I'Vji None of the above 

6- -* 999x —x 99 
n_ 196 _ , 

4 

fljJ 251X10 (b) P4P25 

(0) 24000 (0 24750 

(e) None or the above 

If x a V3 + V2, then th,j valui; uf + — J 


ia 


SS5C (10*21 7012] 


fa ; 2 (0 3 ( 0,1 2^2 (0 2 J 3 

8, Find Ihts value uf a A + f 1 + c 3 3 abc 


when o = 2US, b = 22(1, c = 227 

[SSC COL 2012] 

(0 2304 (b) 2430 

fcj 2034 (0 2340 

9. The Value cf-->ie 

(C. 96 J* - (awe) + aoi 

{iiC {10+2)2012] 

(a) 0 86 fb> 1 06 (0 0 95 (0 0 97 






lOr VlilUt Of 


VttOflGl xI'jOCHDQCK} yoursmahboob.wordpress.com 


^ai 26 x Vaooa 

ISSC Multituiun* 2013] 
(a) 1 (b) TO (c) 0.1 (d) 0.01 

1 1. 3.6 X (60 * OS) = ? [IBPS ClerL Mill 

(a) 62 (b) 96 fcj 74 (d) 33 

fej> N&ne of ihe above 

ia. Simplify 6 - [9 - (18 - m - n- 3)H 

« 1 4 fcj 5 fefl 3 

fe) None of the obo^c 

13 , ^ 2 - + 1 - = ? 


[IBP* Clerk Mil] 


(a) 0— 
12 

(c) 7— 
12 


tfbj 10— 
13 

(d) 9— 
13 


fa) None of lha abova 

7 


14 . 1 K 2 3 *i 


8 6 9 

fe) None oT Ihe above 


[IBP* Clerk 2611] 


32 32 


15.10.8x5.5x84=? [IBPS Clerk2011] 


(a) 458.69 (b) 489.96 

(cj 498.96 (t/J 485.69 (e) None of the above 
16. (4 x 4x 4x 4x 4x 4) B 

x (4 x 4 x 4) 8 ■*■ (4) 3 = (64) ? [IBPS Clerk 2011] 

(a) 17 (b) 10 
(c) 16 fa; 11 


(e) None of the above 17.8648 - 7652 = 7x40 [IBPS Clerk 2011] 
(a) 24.7 (b) 28.9 
(c) 21A (d) 25.9 


fe; None of the above 





18. 68a46- 227.39 - 34185 = ? 
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[IBPS Clerk 2011] 

(a) 114.22 (b) 141.22 
(c) 144.22 fa; 112.22 


fe; None of the above 
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15 B( OerL 2012 ] 


13 + J04 x 52 


63 14 19 


(a)^- 


173 

171 



171 

171 

ife) None of the above 


20 . I 11 

{5568 -i- + {72 X 2)2: = (7)2 

[ID9IS02CI12] 

ft) 256 (to) A (c) & (d) 10 

fej 1 None of the above 

21 ' 1 /l3 i! + 28*4-(3) a + 107 = (?)* 

[ID9ISO2012] 

ft) 2 (to) 16 (toj 256 (d) A 

(e) <256) 2 


22,{a4')) 4 x (U343) 4 +(a.24[)I) 4 

S3 {70 + 100) ■ + 3 [IDHI SO 2013] 


m 3 <»j i M 4 w 7 

tfaj None of ihe above 



None of the abwe 
24 , Simplify 



fe) 245 (b) 233 (C) 234 (d) 259 

(e) Nano of the abawe 


[ D.5X 0,5 X 0.5 + 0,2X 0.2 x 0.2 + 
0,3x0.3x 0,3 - 3* OSXQJJX 0.2 
0.5x 0,o+ 0.2 x 0.2+ 0,3x 0.3 ■ 
0,5x 0,2 0.2x 0.3 0.5x 0,3 


[SSC CCL201G] 

(a} 1 (b) O.s (u) 0.4 (d) 0.03 

(2.247)* + (1.730)® - (1.083)? 

26 -3x 2.247x1.730x1.023 _ 

" (2.247)* + (l.T30) a + (1,023)* - 2,247 

xl.730-1.730 x 1,023- 2.247 x 1,023 

(a) 1.730 (b) A 

(c) 5 (d) 5.247 












27. Whatig tke value of 
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Y2& X 725 X 725 + 37lx 37lx 371 _ * 
725 x 725 - 725 x 371+ 371 x 371 


W 9610 fjbJ 1 060 

(C) 1096 fti) 1016 

25 r 873 X H.73 X R73 + 4.27 X 427 X 127 
873 x 8.73 &73X427+ 427 x 427 


St] Uftl LO I55CCGL 2ft12] 

Wit |to) 13 

fcj 11/7 |t(J None af these 

29 r V2S9 V62G + J 26 lb fequfll to 

|S5C CCL 2fl13] 

IW 17 P) 15 fo) 12 fdj -f 

5 


30 - If s 2 + 6 s =204 and afr= 103 , find tke 


value of 


a + 


a - 


* 

b 


(a) 10 fb) 8 (c) 6 f d) 4 

(e) None ol ihe above 

31 - If a 2 + 1 = a, then the value of 
o 13 4 1 ia |55C CGL 2013] 


m 2 w 3 ft} -3 w 1 
32, If 0.764 jf = 1.236 x, (ken what iff the 
value * 




M 0.7M (b) 0.238 (o)2 ft? 0.472 
L If a ? b and c ars ruon-ier-D., □ + — ■ 1 and 


6 + - m \ then the valuo of atcie 

LSSC CGL 2013] 


W-3 
_Jf a 


toj i 


34* If a + Im- c = Q then the value of 
b 6 + e c + i 
■ + -* 


(i 

A 


ftM 

en 

£ ) 


ws 


fr 1 c 
ft) 9 


£ + a o+6 


in 


ISSC CGL 20131 

(b) 0 ft) 8 (d) 3 

35ilf 4i*fr=a+fr+— p then the value of 
b 

12*413 |S5C CGL 2013] 


36 . Ef x 


» « ft) 19 

t/2 + 1 

B -1 

value of -I- y^) ia 



ffl 21 

4^2, then the 
|£5C CrO2013] 


w 34 ftj SB ft) 30 (d) 32 
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37. If x + - = ] P then the value of x + x + a 

* *? - JB 2 

ia [SSCCGL 11012] 

w-a flw-f ro- w-- 

2 3 a 

3& + Lf ^£8 - &/3 = ^ a + b f (where a h & are 
rational^}, value of {a + i) ia [S£C tC.L 2012| 

(a; -2 fbj & fc? 1 ftfl -1 
39- If jc ■+ y = L thee the value of 
f* 3 + jj 3 + 3^)ia fMCflth-15 aoiai 


fa^ -2 jbj 1 fa) 2 (d) 3 

40, If fl = (V2 - j) ya , then the value of 
(a • a ^ t 3 (a ™ a *) is 

[55C(tO+2) 201*] 

fa) -2 fbj 2 fcj 2^ (tfj ^ 

« J5 + 1 . V3 -1 

41 f If x = -=— and y =-= -, then the 

V3 - 3 V5 + 1 

s 2 

value of — + ia [5sc fto*35 *01 *] 

J * 


fa) 52 fb) 76 fcj 4 fcfl 64 
42 .If p + q = 10 and then the 

numerical value of ^ ^ will be 

q p 

[ESSC (10+2J 30151 

fa) 22 fb) 19 fc) ie fed 20 
43. If jc +- ^ = 16 end xy = 72; what is the 
value of x 3, +- tsei Cleft 2012] 

fa; 120 fbj 90 (c) 150 

fa) Cannol be determined 
fej None of the above 

44 (m - nf + (n- - rf 4 (r - mf _ ? 

6 (rtt - ft) </t - r) (r - mj 

»5 »I feJ i < 

fej None of ihe above 

4B. If o: +■ 5 ■+ c = 14 and o a +■ +■ = 96, 

than (ab + &c + oo) e ? 

fa.J 51 fbj 55 ft) 50 fcfl 65 

fej None qf iho above 

46.-L- + —— + —— 

1*4 4x7 7x10 

, -J—+ — l _ 7 

10*13 13X10 

tKC |10i-2l 2GB7] 











4T. 
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•K) 


fe) - 

m 


(b) m fcj m + i (0 


1 


(m-l) 


fej None of the above 



fs— -1... 


l sj L sj 

1 ?J 

IL 


|SSC CGI 2Q10J 


1001 

ffl -A. 
1001 


esqual£□ 

«s 

49- The value of 

[£C FSC2013J 

to 65 5 W 50 6 to 105 to 75 5 

to None or ihe above 

& 

2 ' 

It J ( 1 - * 

FTTiTT iTjr 

<UJ 1 
(tfl -J 5 

SI, II ti+ t = >'3. Lhtin the value of 


50, If * 


(a) 0 


then the value 
. is equal to 


f'SSC CC L 2d 1Z] 


ti fi -i +■ 2 will be 


to (b)S 


to 1 W a 

Sac 2 I 2 


. = ? 


52. If ac + — = 2, then - 

* 5* 2 + 5* + 3 

case CC1 2-010] 


to 


ii 


to 


i 


to It to a 


1 


53+ If a + - = 1 and b + - = I then c +■ - = ? 
ft F U 

[Sic CCi 2D07] 

to 4 to 24 (c) 3 fdj t 


54. If 


jt + - = ftt, than the value uf 


* s + 4 # + a. 


It 


faj a + b (bj ^ 

3 


a 


[5SCFCI 2012] 
to ab 
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SS. IFjf4 J Athens 1 + -i is 

* s' 1 [S5CFCI2013] 

faj 1152 (b) 1154 

fcj 1143 (d) 1150 

56. If i 4 — == % th.En what La value of x - 

JG X 

fe) o (b) 1 (c) 2 (d)-2 

6T- If x -t - = 3, then tf 5 + — is equal to 

* ^ 

1S5C CFO 24111J 


faj 123 fbj 83 (c) 92 (d) 112 


2 2 

58. 3x+ ly = 12 and xy = 6, then the value of 9x +4y is [SSC FCI2012] 


(a) 76 (b) 80 
(c) 72 (d) 74 

— t then what, it f x? ^ 

* l r 3 


V'?f 


S9. If | 

equal to? 


«? 


fl)J 63 
3 

(00 None nf these 


Exercise © Higher SkiU Level Questions 


1. A 120 m long rope is cut into 3 equal parts. What is the length of each part? 

[Hotel Mgmt. 2010] (a) 40 m (b) 30 m 

(c) 50 m (d) 25 m 
(e) None of the above 


2. When a number is multiplied 5 times with itself, it gives the value 1445. Find the number. [Bank Clerks 2009] 


(a) 18 (b) 15 


(c) 19 (d) 17 


(e) None of the above 
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3. A board 80 inches long is divided into 

4 equal parts. What is the length of each part? 

(a) 20 inches (b) 25 inches 

(c) 15 inches (d) 18 inches 
(e) None of the above 

4. A man spends 2/5 of his income on house rent, 3/10 on food and 1/8 on conveyance. If he has ? 2800 left with him, 
find his expenditure on food and conveyance together. 

(a) ? 7000 (b) ? 5500 

(c) ? 6700 (d) ? 6800 

(e) None of the above 

5. Mani Ram divides/17200 amongst his 

5 sons, 4 daughters and 2 friends. If each daughter receives four times as much as each friend receives and each son 
receives five times as much as each friend receives, how much does each daughter receive? [Railways 2007] 

(o)X 800 (b) ? 1500 

(c)? 1000 (d)X 1600 

6. One-third of Rahul's marks in Mathematics exceeds one-half of his marks in Hindi by 30. If he got 480 marks in the 
two subjects together, how many marks did he get in Hindi? 

[Hotel Mgmt. 2007] (a) 200 (b) 294 (c) 156 (d) 196 (e) None of the above 

7. A container of milk was 4/5 full. When 12 bottles of milk were taken out and 8 bottles of milk were poured into it, it 
was 3/4 full. How many bottles of milk can the container contain? 


(a) 80 (b) 40 (c) 90 (d) 30 (e) None of the above 


fl - The hlfhMt scare in an innin $m§^W°° b - word P ress - com 

the total score and the neat highest was 
3 

— of Ihc ramumder. If Lhu EiOruu difTur 
II 

by 18 ? find the total aoori;. 

(a) 244 (b) 242 (c) 294 (d) 255 (e) None of the above 

9. Mohan gets 3 marks for each correct sum and loses 2 marks for each wrong sum. He attempts 30 sums and obtains 40 
marks. The number of sums solved correctly is [SSC CGL 2013] 

(a) 25 (b) 10 (c) 15 (d) 20 

10. The number obtained by interchanging the digits of a two-digit number is more than the original number by 27 and 
the sum of the digits is 13. What is the original number? [SSC (10+2)2011] 

(a) 58 (b) 67 

(c) 76 (d) 85 

11. Of three positive numbers the product of the first and second is 42, that of the second and third is 56 
and that of third and first is 48. The third number is 

[SSCCPO2013] (a) 12 (b) 6 (c) 7 (d) 8 

12. It is required to get 40% marks to qualify an exam. A candidate scored 200 marks and failed by 8 
marks. What were the maximum marks of that exam? 

[Bank Clerks 2011] 

(a) 520 

(b) 540 

(c) 502 

(d) Couldn't be determined 


(e) None of the above 


13. Mr. Arun is on tour and he has his tour by 4 days, he must cut 

down his daily expenses by A 3. For how many days is Mr. Arun out on tour? 


(a) 40 (b) 20 (c) 60 (d) 15 (e) None of the above 

14. From a group of men and women, 15 women leave from it. Then, there are 2 men for each women. 
After this, 45 men leave. Then, there are 5 women for each men. Find the double of the number of women 
in the beginning. 

(a) 25 (b) 23 (c) 35 (d) 80 (e) None of the above 

15. Bus fare between Raipur and Mirpur for one adult is six times the fare for one child. If an adult's bus 
fare is A 114, how much amount will be paid by 4 adults and 5 children together for travelling the same 
distance? [SBI PO 2012] 

(a) X 505 (b)Xbb 1 

(c) X 572 (d)X5 60 

(e) None of the above 

16. The total cost of 12 pens and 5 pencils is equal to A111. Also, the cost of 1 pencil is A 5 less than the 
cost of 1 pen. What will be the cost of 8 pens and 9 pencils? 

[Bank Clerks 2009] (a) X 89 (b) X 97 

(c) X 91 (d)X7 8 

(e) None of the above 

17. When an amount is distributed amongst 14 girls, each of them gets A 160 more than the amount re¬ 
ceived by each girl in that condition when the same amount is distributed equally amongst 18 girls. Find 
the amount. 

(a) X 5040 (b) X 10070 

(c) X 10080 (d) X 5000 


(e) None of the above 


18. A man had 170 currency notes denominations and some of X 50 

denominations. The total amount of all these currency notes wasX 10000. How much amount did he have 
in the denominations of X 50? 

(a) X 4000 (b) X 9000 

(c)X7 000 (d) X 6000 

(e) None of the above 

19. Mr. Sahni employed a worker for a certain work to be done in some days. He pays X 20 to the worker 
for each working day and the payment is reduced by X 3 for each non-working day of the worker. For how 
many days the worker does remain absent from work if at the end of 120 days, he gets X 560 as total re¬ 
muneration? 

(a) 80 (b) 60 (c) 70 (d) 40 (e) None of the above 

20. A fruit seller has a crate of apples containing one bruised apple for every 40 apples in the crate. If 3 
out of every 4 bruised apples are considered unsaleable and there are 9 unsaleable apples in the crate, then 
how many apples are there in the crate? 

(a) 500 (b) 390 

(c) 632 (d) 480 

(e) None of the above 

21. City A has a population of 136000 which is decreasing at the rate of 2400 per year. City B has a popu¬ 
lation of 84000 which is increasing at the rate of 1600 per year. In how many years will the population of 
two cities become equal? 

(a) 15 (b) 18 (c) 13 (d) 19 (e) None of the above 

Answer with Solutions 


Exercise© Base Level Questions 


1 , (el 7059 3350 + 1935 ■ 7 x fypursmahboob.wordpress.com 

=* 3995 3350 = 7 X 50 

=> ? ■-= 1 jza 


50 


2. te) 


4 + 






4 + V2 


(4_^ 

(4 - V2) 


u -raLLlJE IrllJ. iLlJ'jl. 

= L (4 [v fa + 6Ks - « = fl 3 - Jj ?1 

ie -2 

_ n 1 -Vg) _ 4 - _ 4 - 1.4143 

14 2 2 

Z 

3. (d) Required number 

= 7Rfi x 904 = 767704 

4. ((f) Given expression 

_ [a + bf - (a - bf _ 4 ah _ 4 
sb ab 

where, a = 9-99, b = 5BE 

5. (i?) Given cxprcS&Lun 

_ (a 4- b) a 4 fr- ii) 3 _ 2 (a? 4- t?) _ , 

/ + Jt» a + 1?) 


whon>, ft= >!3&, JKi = 1J1 
6 , (cf) Given expression 

2 +ggg K —x£>9 

m 5 -4ft& = 7 

4 

I +. (999 + x99 

5 j, 495 ) 

4 

1 4H4 

- +■ 999 X 99 + X 99 
B 5 

4 

1 494 

- +■ (1000 - i) X 99 + — 

= 5_5_ 

4 

Jiq=; 

- + <99000 - 59? 

= _5___ 

4 

_gg + ggoofl ■ gg _ aanoo 

4 4 

= 24750 





















7. {d? GlvGjX Jf = V5 ■+ 

1 1 
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r {&- v5j 


(JS+i/S) {Ja - 

Iraucmaii&lxig! 


* 1 =- 

a 3-2 

."+ x +■ — = ^3 4 4% + 4$ ■ 
x 

S. {0 life know that, 
a? 1- }? 4 f? - 3flbc 

■= {a 4 i + c) 1 (la - ti? 
2 


42 = 243 


+ (f> 


■e» z 4 (e- 


**) 


9. <ffl 


= <225 -I- 22(1 -I- 227) n 4 1 -t- 41 
2 

= 678 X 3 = 2034 

(096) 3 -(Q.ir 1 


(0.96)' + 0006 4 0.01 
(O.BE) 3 - C0.1) a * (096 -0.1) 

[(Pile ) 2 4 DS 6 X 0.1 4 iO.l] 2 ] 
tv a 3 - ts 3 = (a - Wffl 2 + ai> 4 fc 2 }] 
_ (096-0.1) [<0.flf>) g 4 0006 4 0.011 
(09fi) z 4 0006 4 001 
= 006-0.1 =096 

■v'b oooi X vlOOOtOO 


10.® 

mi2B X ^0006 

_ ^UJUl X OOt X fyllHJ x HHJ X 100 
\tOS x O.E x Of, x 3J02 x 02 X 0,2 
_ 0.01 X 10Q _ 1 _ 

OS X 02 0.1 

11. fe) Given. 35 X (00*0.9 m ? 

=>■ 7 = 3S XC0O *25)= 3S X — 

29 

a: 35 X 24«34 

12. (d) Given expression 

= G -(0 - {18 - (1 & - 12 - 0)H 
= 6 -E9 - {18-(15-12 4 0)H 
«=fi -fS - {18-12M 
= 6 [H S] =6 3 =.1 
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I3.(fl?-3«+ 1-+1- 
3 4 2 



I4,(d)? = -^X3 3 + 4 . 

3 B 

-IxHx®.121-3^1 
8 5 4 33 33 


15, (0 ? ^ 10.8 X 5.5 X 8.4 - 4B3.96 

16. (Oi (4 X 4 X 4 X 4 X 4 X 4)* 


X 14 x 4 X 4J E + (4) 3 = C64) ? 

<4 b ) 5 x(4 J ) 8 X ~ t = (4 3 ) ? 

(4^ 


(4] 30 X (4) H 
(4) 3 




,3*7 


-30 +14 3 


*51 . 


A J ? 


,3X7 


>3*7 = 51 


7-51-17 

3 


-349 


Wife) S64S -7052 = 7 X 40 
996 
40 

18. (a) 7 - SS3L4& 22739 341E5 

= SB 3.46 50934 =11432 

■ 7 


996 = ?X -in =*? = 


19, *»+i?i, S2 


G3 


14 ID 
13 
03 


7 = X 


52 13X14 


£2 


10 83*104 TS 


7 = 


104 
14 

13 X 7X52 
63 x 52 x 19 
13x7 _ 13 _ _L3_ 

63X 19 9 X 19 171 

13 


m 


i i i 

20. ftl) {?J2 o> (5588 *87) J + {73 X 2)2 

j. l 

« 004)3- + (144)!! 

?={4 * l^ a = 
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21-id) [?> Z = 4 28 +4 - itf * im 

■ +■ 7- 27+ 10? ■ V256 ■ 10 

? = Jie = 4 


22. (&) (70 4 100) T * 3 - £049) 4 

X £0J43] 4 +(02401)* 

L omgi ) 

(0.7) ?+S - (0.7) 1 

Un comparing - xhc eKpo’nenc&ixjihsidos, wc gee 
? + 3 = 4 

7=4-3=1 



z 


- [3 . E3l . r«3+1fifil 

- B ~[rd - B ~L « J 
2 2 
5 aaa 420-229 191 

= J 8 4 = W =3±. 

2 2 2 
191 _ 191 _ 23 

B4x2 103 100 


34 . (c) Given expression 



1 

3 
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ft 3 J 

[5 1(30-1 

U 1 

U a L 12 . 


1 


I 

!“-j 

[&_2ail 

U i 

W WJJ 


i 


3 

[n j 

po-a&n j 

U 1 

i 24 /j_[ 


13 


i —X24 X 3 ^ 13 X IR 

A 


1 

i 

= 214 


25 . (a) Given expression 

a 4 b 2 4 c - 3abc 

be = ca 

- a 4 b 4 e 
m 0.5 4 0.2 I 0.3 
where, a = th5 P h = (4 Q^, c = 03 

26 . (c) Wa kfiow iHat, ^ 4 I? 3, 4 - 3 ibe 

=<a+b4^^+ b 2 4^-sb-hc-ra) 

7 ^4^4^ 


=?■ (3 4 ft 4 £0 = 


Given that. 


3sbc 


a 7 ' + b* 4^ ab he 


..to 


( 3 . 347) 3 4 (1 730 )? 4 (J , 023) 3 

- 3x 2.34 ?k 1.7 30x1,02^ 

(2.247) 2 4 (1.73Q) 2 4 (3 .023) 2 - (2.247 
X 1.730)- (1.730* 1.023}- (Z.247X 1.023} 
= <2.2474 1.7304 1.023) [From Eq. (I)] 
= 5.000 = 5 

72S X 72 E K 725 4 371 X 371 K 371 


27- (0 


73B K 72& - 725 X 371 + 373 K 371 
= 725 4 371 = 1095 


(a 4 - ah 4 t6 


- ah I h 


(*' 


ah+ b 5 } 
a a 4 b 


3 ft. (to Lf>t 8 73 = a and 4J27= h 


Then* given usperasioja = 


- ah + b 7 


(e 4 b) ( a 7 


ab 4 b a ) 


= (a 4 b) 


(a H - ah 4 iA 
= 8.73 4 4.27 s 13 
29, (0 V2B9 - >/525 + VK5 

= hj'I 7 K 17 - n^b x 2b 4 Jhx b 
= 17 - 25 45= 17 -& = 12 
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.at, fa + br = u 2 + b 2 + Zab 


30, (C) We fcoow that, 

sr 234 + 2X 103 w 450 
[a - bf = + £| 2 - Ea& 

= 234 ■ 2 X 103 = IS 

[a - b/f IB (a - b) 

£±± = ^6 = 5 
a - h 

3L[^/ + ls fl ±4 a 4 1 = 1 
On squaring both sides, wre ffct 

=> a 3 + ~ = - 1 

On cubing both sides, we get 

bjj‘- u! 

=» a 6 + -L +3 k(- « = -l 

fl a 


2B 


Now, 


^+-4+l«3 

* 8 


As. a 12 -I- a 6 -I-1 can also be written as 

/ + -i. -M 


a 13 +a e 4 1 


32. (in Given, 0.7G4y - 1.236a 
jf 1.236 

=> — *= - 

* 0.734 

F-jr _ y/ a -1 

y+ x yvac+l 


Now, 


1.336 

0.764 


_ 1.233- 0.734 _ 0.472 
t 33E f t 1.236+ 0.764 2.000 

0.764 


= 0.2^6 


33, .(c) v 


Also, 


34^1 

h 

.ill 4 1 = h 


/j + « a 1 => it? = 

C 

Frnni Egs. (t) &nd (U), 'we get. 

ah + 1 = 1 - - 
C 

-1 

=+ ^b i— =* abc = - 


1 i 


..CD 

-fli) 
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34-. {a) Sldee r a 4 b 4 c = 0 

Th*rv, * + i - - c 

a 4 c = — 
h 4 c= - g 


Ngw. 




»00 

■Oil) 


1? 4 c c 4 e~| 

~ ~ + ”J 

a i? o ! 
i? ■§■ c c 4 a a+fr 


Now, putting the value nf ft 4 h, ft 4 c anti 
c 4 a from Eqs. (ij p (ii) and, (iiLJ r we get 

Vfl + M + Md ~ 


t c 

■-i + 

-a 


ia . cl 

^ + “J 


[f-D + (-D + C—1)3 [(-3) 4 (-« 4 (-111 

= C-3Jx|-3o =9 

35. (t) Since, a"i>=a4if4 3 

b 

13 

12* 4 = 12 4 4 + — 

4 

= 1£4 4+ 3=19 

Va +1 

VT 


3G.[aj * = 


-1 

^4 1 VS + | 


1 ' 4i 


: 3 + Sv'Z 


..(1) 


and 


x -1' - 4^2 
=^j'=j(-4^=3+a^- 4^2 

Efroffl 1$4 (DJ 

= 3-2^5 

Kmv, ^ # /■ «• [3 +■ 2v'Z)* +■ (3 Z^Z) 8 

= 9+ B+ IZJI- B + B-IZ-^Z 
= 34 


37. (d) G5wen r \ 4- = 1 

X 

=S X^ 4 3 - JS 

_2 


New, 


x - x ■ - a 
if 2 + X + 4 
x 3 - x 2 " 


—<ll 

...(ii) 


*4 X 


2* 

xl-a) 


x jO 

[from Eq. (i]] 
U*om Eq. (liJJ 
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36* (aj 3 - 6-/3 = -/3 t> 

=> ^ -SifiiiSt* Jh 

=* t/( 1 - 3-J5j* - +■ £ 

(1 - 3^3) = & a -I- 1? 

On uampariny, wy yyL 

a = - 1, J? = 1 

a+Jj-~3+l = -£ 

39. t&) We know that r 

(x -I- yf = a 3 +■ y 3 + Say (x +■ y) 

1 = x* + Jf* + 3xy 

[Cflwn, jf + y = 1) 

=i x 3 + ]/* + 3xy ■ 1 

£ 

40. (fl) an h§-3)3 

a 3 = Vi -1 

{a-G V + 3 (a -9 *) 

■WSM -9 

-'•M-iM";) 


■V5-i V- 

vZ — 1 

.(Vz^T)- - 


41 , (Q) Given, jt 


_ X (V2JJ> 

(A - 1) {-/2 + I) 
-^-1-(V2 + l)=-2 
Jj+ 1 


and xy 


Ja -1 
^-1 
7 J5+i 

:J , <i5+») z + {J5-i) g 

f/j-inVS+D 

_ s - 1 +■ a VI +• s + t - 2^5 _ s 

3-1 t 

= jfty = 4 

VI + 1 , VJ - 1 * 


■& - 1 J5 + 1 




A r jty 

■ ( * i -3*vu+ v) 

*y 

. [4J 3 - 3 * 1 X (4) 


Q* - IS 


52 


1 


















yoursmahboob. wordpress. com 


42. d>] - + — 


' +■ fl 


g p pg 

_ Cg + _ tiQO 3 

pg & 

_ IDO iq _ oo 

-L £1 

5 5 

4$.<fl x+y=J6 

V x* 4 y* = f x 4 y}* - Zxy 

?MIS) 2 2 K 72 b 324 - 144 => ISO 

44. (a) Let, (en - nj - a (n - r) - £ tr - m) = c, 

we gen 

a 4 b + c * 0 
+ b :i + d* - 3 abc 
Given expression 

_ J J + t? _ 3ahc = t 
E ait: G die- 2 

45, (c) Wb JyiDW that, 

(a + Jti 4 = (i 3 + & + S 2 ) 

4 £ (&i* + £c 4- GfiJ 
=?■ 136=96 4 2ffl&+iK+ctf 

=* <5 (flJt? + i?C 4 Cfl] 

= 196-96 = 100 

»\ (at? 4 1*:4 ch) * 122 s SO 

£ 

46-- (fl! Given expression can be written as 

♦fe-sMs si 


tej si, le J 


i 

3 

-lx — - — 

3 te ie 


47. (a) Given expression 


■i'-irjH) 


2 3 4 8 


' Jm-2] ^ (jn-g _ 1 
(in - 1} m m 


4S. <£] Given expression 

-H)H)H)4-S 


h 7 9 1001 

= _ X — K _X X_ 

3 5 7 000 


]0m 


3 











49 


3 4 5 151 

= —X — X — X X —— 
a 3 4 150 
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151 


Vbb 


SO. it] Given expression 

1+ x . 1 -x 


■ Tj'l + j 


fl - X 


J5 


On pLitUfly £ - —, we get 
2 






1 + 


rf 



.I.- 1 


2 -I- VJ 2 - m'3 

Ja <^2 + -fiTS) -jit lj7. -^2- -J3} 


2 + Va 


2 - V3 


£ 4- 7*1 + 2^3 3 - V*- 2V3 

_ 

2 -I- i/(i) 2 4 C-v'aj 2 4 3^3 

2--J5 


2 - Jli) a + - S*/3 

Z+-/3 Z--/3 


2 + j'fi 4 Ji ) 2 2 yWa ™u 2 

- ^3 . _3j JS 

2 - I) 


24 (1 4 3?) 

2 ■+ & + 2- V3 
3+ V§ 3 ~V3 


_ (2 4 >3; P - n'3] 4 :2 - v'Ti (3 + J3i _ 

6 4 3^5 2^3 3 4 B 3V3 
4 2V3 — 3 

0 + -*5) {3 - Jsi 

=>. c ^S = i 

9 4 3 JiT- 3 $ - 3 e 


51. (fl) a 4 — = J3 

a 

On squaring bath sides 
=* ^4^42=3 

=$. a 1 + ~L ■ 1 

* 2 


-to 


»-■(IL) 


Uuw, multiplying K^s, (j) und (ii), we get 
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a? + 4+-*4-v5 


a 3 + -L + <i+fl) = V3 

a'* a 

a 3 + -L + = J3 IlYam Etj. (EH 

a 3 

a 3 + -^- = 0 
a 3 

f = -1 

if - — + 2 ■ (- 11 ®-— + 2 

a 8 (-13® 

- 1 - 1 + 2-2 
Zx i 4 3 


S 3 - (£ 3 ) tiiven ©xprassLcin. 


ax 2 + 3 + &* 

Un dividing numerator and denominator i>y 
^ w* get 

2| 


■K) 


2X2 1 

3X2+5 11 


33 t (£fi Given that a +■ — 531 
5 


-H)- 


[given x + ' = 


b 1 


a (b-J) 


Eiocipnoea]! 


and 4 + — ■ 1 


-=(1- ® 
c 

1 

d «a - 

Cl - i>) 


C7 4 - = ■ 


1 


a (1-5) [b - 1] 

1 _ b 

“<i-n a-i 

(1 - *) 

3 x 3 + 3 

54, (6) x 4 * = h =4 1—t = b 

X X 

=i i^ + aaiMf 

x 3 -I- bx + a (x: 2 + qj 4 bx 


.(i) 


Wow, 


b* 3 X s 


bx 3 - x 3 


I Lining Eq. Till 












2b 


hx 




2b x 

[v m 
bx - X 2 ^ u 


55. tb) x +■ -i = 6 
x 

On squaring both sides. wd get 
\3 

,*2 


2 i> yoursmahboob.wordpress. 

A 


RJ 


= (Bf 


X 3 + -L.+ ss = a6 


=> x 2 +■ -4 ■ 34 

* 2 

On. squaring both Sides, wo yet 

Jf + +-^-i-3-1156 


jf 4 + J_wii54 
* 4 

66 - (a) Gluon that, x +■ — = 2 
x 

On squaring both sides, wc g&L 
= 4 


RJ- 

x 2 + -L + £ 
x 3 




Maw. wo have 




...[13 


-M) 


- 3 - 2=0 


jptum fcq, {eLjj 


*- — = 0 


57. {0 x +■ - = 3 
* 


■■(>) 


On squaring both sides, we gcL 

Rf-* 

=* Jtt 2 + -f 2 = tf 

xr 

=> Jf 2 t - 7 

Jt 2 

Ayam squaring both sklt^s, we jjet 


f a R f 


. 
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x* + _L + 3=40 

x* 

AT 4 + A- = 47 


—(iiij 


On cubing both sides, vro got 

, * a *£+»(*♦ j)-i" 

=* jf 5 + + S * 27 MJr + i) - 3] 

=* x 3 +4 r =lB ...(Jv) 

On muLtvpJyiiig Rqs. (i) find (iit) r we. get. 

- (*■* ?) K )- ,,X3 


-=» ^ + _L.4- a J + _L = 141 

=» * i + -V+ia=141 [fromBq. av)l 

X 5 

=1 * 5 + _L = 1 23 

x-' 

fift. {£) Giron equations are 

3ff+k3F=li! ...(1J 

On squaring tq. (LJ on belh sides, we get 
(3a + 2y> ? « a a* 
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=> &Jf E + 47* + 12*y=144 
=> 9x* + 47 * == 144 - 12*7 

= 144 13)6} = 144 72=72 



On cutting torK siring win gat 



Exercise © Higher SkiU Level Questions 


1 2 Q yoursmahboob. word press, com 

1 . fa) Required length = -— 40 m 

3 

2. (if) Let the number * x 
According to the question, 

5s Z =1445 


1445 b 

5 1 * 

? Jzm ! 




17 

so 


3- f£j> Required length = — = 20 inches 

4 

4. (tf) Phrt of income left 


= i-f? + A + n 
\n to ej 

/IB + 12+ 5> 

l « J 


st-'Hi 

40 


40-33 

40 


40 


Let Lbe monthly income = x. 
According to the question 

— x = 2*00 

40 

2500 x 40 


- 400 * 40 - T 16000 

Expenditure cm food = — x 16000 = T +600 
10 

Expenditure on conveyance = 1 x 16000 

- f 2000 

Expenditure an fend and conveyance 
together 

■ C (4 BOO + 2000) - C 6000 


5. (d) Let share of each friend = x. Then, share of each daughter = 4x, and share of each son = 5x. According to the 
question, 
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5 x S* + 4 * 4x + 2 * x = 172UU 


=> 


2Bx + WX 
43* = 17200 
17200 


■2x~\ 72U0 


X = 


13 


MOO 


-% Shara racto daughter 

= = 4 x 400 

= 7 3 6W 

. (C] Let Rahul's marks in Mat hematics ■ x 
and in Hindi = y 
According to the quesd&n r 


I 

- x- 

3 


-y =30 
2 


(n 

M 


=* Zx - 3y ■ 1 BO 

Also, given 

Jt + y = 4&U 
By salving Eqs. (i) and (it) r we gat 
x =324 
and ^ = 1 bG 

7. (a) Ul x batiks can fill tbs container 
oomplot&ly. 

Acccording to the question, 

4 3 

- x - x = (12 •• E) 

B 4 


l&x-lbx 

20 


(12 a) 


=> — = 4 

20 

JC ■ so 

A Required number of hoLtles ■ 

$• ti] Lee iota! scone = x 

2x 

Than, ihe highest scare ** —. 


30 


Remainder ; 


f 3x \ Bx 

V n)=n 


■*5 Q v 3 4 jr 

Next highest, a cure = — or — =- 

3 3 II 121 

According to the quesdnn, 

3* _ 24,V 

11 121 

=> 33x 24x = IB X 121 

=> 9x = lBXl21 

33 X 121 


;ia 


X = - 


= 242 


9. (dl Let the questions solved ccirredJy by 
Mohan « x 

According to the question, 

3Xx-f30-x)x2-40 

=>■ 3x ■ 60 + 2x ■ 40 
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=fr Ebr - BG - 40 

:> 5x = 40 + 00 •* x = — = 20 

S 

.‘.Mohan atCBTuptsd 20 questions corractLy. 

IQ- (a) Let th* tfin's-digLt = * 

&nd hank's digit = y 

A TheQfigEftat number = ID*- y 
After interchanging the digits 
A Now Humber = 10/+ x 
He iw r according te the quests 

{10y+ ^-(iO»4 0 = 27 

=? 9y-9x=2 7 

=? J7-W^3 ...fl) 

aa 4 y+x = t3 -,-CiiJ 

On sriMtig Eqs. (I) and (Jj) P we 
y = 0 and = 5 
A Required number 

= 10 X £4 & = b& 

11, .(d) LeL fiTHl, second and third nu nib any be 
x, y -and z, respectively. 


Then,. 

xy " 4 2 

-(II 


ys = 5B 

-W 


xz - 4E 

..(ml 

MuJtipJying Eqa 0), tii.) and (iiij, we gat 



[*yv> 2 =43 X hfi X49 


=* 

(xyz^ * 11 2R&S 


=s 

xyz = 33$ 

-(ivl 


Dividing Eq. (iv| by Eq. d), wo got 
^ z _ 8 

xy 42 

12. [a) Let th* maximum merles = *. 


Acroding to r_h.e quBatkm, 
i=2QQ 4 8 

100 

20a x io 


520 


33- (&) Lai Mr. Arun. is oil toui fur x days. 

Then, according tn the question, 

DiRerence in expenses per day for origlna] and 
extended Cour = 3 

260 _ 360 _ ? 

W iS 4 4 

1 _ 1 _ 3 _ 1 

I *4 4 ~ 360 "Tao 

x # 4 v _ 1 
x £X 4 4] 120 

=& x [* + 4) = 4 X ISO ■ 4SU 

=* x 2 4 4x - 460 s O 

x 2 4 24x SOx 460 = 0 
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=* * (jc + 24) 2CNx+ 24) 4-0 

=* £x + 34M*-20)-0 

x = 20 

(wa ignore ve value of x, that is, 24 because 
days cannot be negative] 

14. (tfl Let ai present, there are X men, then 

number' uf women = 5* 

Hnfnro the men bad left 
number of men = * + 45 and 
number of women = hx 
+% 

=* 9* = 4h 

1& E 

X = - * 5 

9 

Hence, number of women m the beginning 
= 5x + 15-5x5# 1.5 

■ 25 #35^40 

/, Double of the- women - 40 X 2 ■ 3D 

IS-OiJ Adult fflfe = 7 l i4 

According to the question, 

Child fere = i X Adult fare 

e 

■ -X 114" 719 
fi 

u\ Tnifl] amount paid by 4 aditits and 
5 childrens are for the same distance 
= 114 + 5X101 

= 7(456 + 95* = ? 551 

16h (d Let the coat of 1 pencil = x 
■\ Cost of t pon = (x + a 
According to the question, 

12 (x + 5)+ 5x = 31I 

=> IZw + GO + ta = U1 

37x blUI ■ 00 —5! 

=* ,= «=3 

17 

CP of t pencil = 73 
CP of 3 pen ^73 
.% "t’oUlL CP of 8 pens and 9 pancite 
= (BxBf0x5 
■ 7 [64 + 271 ■ 7 91 
17. (d let the amount = x. 

According to the question. 


k x 

— - — ■ 100 
14 IS 

9x-7x 


1,26 


160 


120 


100 
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=* — =80 

12B 

sr = i 20 m an = ? iweo 

18 - [£l bat the number di' ? 50 notet = x. 

and the number of f 100 notes 
- (170 - x) 

According io question, 

m#+ 100 <170-4= 10000 

a* k ■+ a (170- x} = 200 

=>■ jf + 340 - 2x = 200 

=* -X = 2UU -34U = - MU 

=> x = 140 

/. Required amount - ?5Q X 140 
- T 7000 

19, (3) Let the vuorlcer remains absent for x days. 
Then, his working days = (130 a) days. 
AcooiOiflg to ih& question, 

30 x Working day -3 x Abs«lt day — 500 
20 [3 20 - *) 3x = 560 
■* 2400 23* = 500 

2400 «56Q 1840 

=y X= -= -- 

23 23 

= SO days 

20, (eft Let tcital number of apples in the crate ■ x. 

Than, number of bruised apples = ^ x. 

40 

Number of unsaleable apples 


U 40 / ISO 


According lo Ida quesLion, 
3k 


IbU 


■ = 9 


9 X 100 


= 3X 150 = 4BB 

21-($ L*d population of Cities A and B became 
equal after K yf. 

According eg the question, 

L^pulai.lan of city A = Population of dty it 
Then, 

130000 2400 x 

= B40DO + l&DQx. 

=* 4000k = 52000 

x ■ — r 13 yr 
4 
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Chapter 

8 

Approximation 


In mathematical expression, which includes division and multiplication of decimal values of large 
number, it becomes quite complicated to solve these expressions. So, to reduce this complexity 
we use approximation method. In approximation method, we need not calculate the exact value 
of an expression, but we calculate the nearest (round off) values. When we use approximation 
method, then final result obtained is not equal to the exact result, but it is very close to the final 
result (either a little less or little more). 

Basic Rules to Solve the Problems by Approximation 
RuleO 

To solve the complex mathematical expression, take the nearest value of numbers given in the ex¬ 
pression. For example, 199.03 is approximated to 200; 94.6% is approximated to 95% etc. 

Ex. 1 89% of (599.88 + 30 x 400) + 50 = ? 

Sol. X (fiOO+.'Wx 400}+ 

100 v 

?»- 9 * 8000 + 50= 7200 + 50 = 7250 
10 


Rule ® 


To multiply large number, we can off) of numbers by increasing 

one number and decreasing the other accordingly, so that the calculation is eased 

For example, 589 x 231 is approximated 590 x 230. 

Ex. 2 393x197 + 5600*-+ 8211.80-? 

4 

Sol. ? 5= 303 x 197 + 5600 x . 5 . + 8211.80 

4 

= 390 x 200 + 5600 x - + 8200 
4 

= 78000 + 7000 + $200 = 93200 


^ mihp rtf 

Numbers are increased or decreased to the nearest value, so that calculation becomes easier like two num¬ 
bers ending with zero will be much easier to multiply than number with digits other than ending with zero. 

Rule ® 

When we divide large number with decimals, then we can increase or decrease both 
numbers accordingly. 

For example, 7987.26 ■*■ 3869 is approximated as 8000 ■*■ 40. 

Ex. 3 (9615.36 +1247.18) - (2435.72 +1937.92) = ? 

Sol. ? = (9615.36+ 1247.18) (2435.72+ 1937.92) 

= 10862.54 4373.64 = 10860 4370 = 2.48 = 2.5 

RuleQ 

To find the percentage of any number, we can use the following shortcut methods 
• To calculate 10% of any number, we simply put a decimal after a digit from the right end. 


• To calculate 1 % of any number, digits from right end. 

• To calculate 25% of any number, we simply divide the number by 4. 

Ex. 4 24% of 3580 + 799.99 4 - 129® = 7 

25 

Sol. 7 = M8Q + 79® 99 + — 

25 

= 25% of 3SOO 4 8D0 + 40 = 000 + 20 = 920 

Ex. 5 10% ol 1350 + ? = 365 
Sol. i0%ufl350+ 7-365 

=*■ L35 + ? = 305 

=> ? =365 -136 =230 


Fast Track Practice 


Directions (Q. Nos. 1-74) What approximate value should come in place of the question 
mark(?) in the following questions? (Note that you are not expected to calculate the exact value). 

1. (12.999) 3 = ? [IBPS Clerk 2011] 

(a) 1800 (b) 1650 (c) 2000 (d) 2500 (e) 2200 

2. 50550-5-50-5-5 = ? [IBPS Clerk 2011] 

(a) 350 (b) 150 (c) 300 (d) 250 (e) 202 

3. 49.0003 + 74.999 = ? [IBPS Clerk 2011] 

(a) 0.05 (b) 0.2 (c) 1 (d) 0.7 

re; 2 

4. 23.003 x 22.998 + 100.010 = ? 

[IBPS Clerk 2011] 


fa; 630 (b) 550 (c; 700 (d) 720 (e) 510 




5 . 125.009 + 69.999 + 104.9 Wujsipahboob.woidpiess.com 


[IBPS Clerk 2011] 

(a) 420 (b) 300 fc; 285 (tfj 415 (e) 325 

6. 16.003x27.998-209.010 = 7 

[IBPS Clerk 2011] 

(a) 150 (b; 200 
(c) 75 (tfj 240 
fe; 110 

7. 840.003-5-23.999 = ? [IBPS Clerk 2011] 

fa; 47 (b) 8 fc; 35 (d) 18 fe; 23 

8. 6885.009 - 419.999 - 94.989 = ? 

[IBPS Clerk 2011] 

(a) 6650 (b) 6830 (c) 6370 (cO 6200 fe; 6450 

9. (9.95) 2 x(2.01) 3 = 2x ( ?) 2 

[Dena Bank Clerk 2005] 

(a) 12 (b) 15 
(fc; 25 (ft) 20 
fe;i6 

10.503x201 = ? 


(a) 101100 (b) 1000000 


(c; 110000 (cO 100003 
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11*-X- X-X- = ? [Indian PO 2005] 

3 8 3 4 

(a) 0-FS ft) O.G 

(G) 145 ft) 11 S 

(e) 0.B5 


15- x 25— -i- 3 — x 5— = ? [IBPS ckfl 2012J 

S B 5 6 

fa; 360 (b) 350 (c) 370 (cO 385 fe; None of the above 

13,2-x —x 283. 75 "? 

5 26 [Unhed Bank of India PO 2005] 

(a) 440 (b) 435 (cj 410 (d) 425 fe; 400 

14.36.98276421 x 21.00002 = ? [RBI 2003] 
fe) 775 fty 785 fe) 800 (cO 805 fe; 750 

15.14.995x8.001 x 20.991 =? 

[Corporation Bank 2004] 

fa; 1950 (b) 2520 (c) 2200 (d) 1520 

fe; 2760 

16.26.823 x 27.923 x 4.5001 = ? [RBI 2008] 

(a) 3500 (b) 3450 (c) 3100 (of) 3150 fe; 3400 

17.3739+ 164x27 = 7 

[Canara Bank PO 2003] 

(a) 105400 (b) 4000 


(c) 8200 (d; 690 


(e) 6300 
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18.21 + 3.7 x 2.9 = ? [Indian Bank PO 2003] 

fa; 74 (b) 70 (c) 27 (d) 32 

fe; 44 

19. (21 +99) x (30- 19.02) = ? 

[Indian Bank PO 2003] 

(a) 3581 (b) 131 

(c) 1290 (d) 1600 

fe; None of the above 

20.198.001 x 25 + 112.05 x24.998 = ? 

[Indian Bank PO 2003] 

fa; 7570 (b) 7550 (C) 7500 (d) 7750 fe; 7250 

21.17.995 x 16.005 + 15.999 x 15.001 = ? 

[Vijaya Bank PO 2004] 

fa; 513 (b) 528 (c) 440 (d) 818 (e) 314 

22.127.007 x 7.998 + 6.05 x 4.001 = ? 

[SBI PO 2005] 

(a) 1090 (b) 1200 (c) 1120 (cO 1040 fe; 1160 

23.198.995 x 12.005 + 16.25 x 6.95 = ? 


[OBC PO 2005] 


fa; 2580 (b) 2550 (c) 2400 (d) i^^^P^-^rdpreSS.COm 
24. 421 x 0.9 + 130 x 101 + 10000 = ? 

[IBPS Clerk 2012] 

(a) 33500 (b) 23500 
(c) 225000 (d) 24500 

(e) None of the above 25.30.9 x 3000 - 10.1 x 1100 + 8298 - 4302 = ? [IBPS Clerk 2012] 

(a) 80000 (b) 90000 
(C) 105000 (d) 85000 
(e) None of the above 

26.56.001 x?- 1000.999 = 231 

[Vijaya Bank PO 2003] 

(a) 22 (b) 45 (c) 37 fd; 16 (ej32 

27.1010 -5- 36 + 187 x 20.05 = ? [SBI PO 2005] 

(a) 3650 (b) 3770 (c) 3825 fdj 3800 (e) 3700 

28.724 *25x31.05 + 101 =? 

[United Bank of India PO 2005] 

(a) 900 (b) 1000 (c) 950 fd; 1050 fe) 1010 

29.2375.85 +18.01 - 4.525 x 8.05 = ? 

[Corporation Bank PO 2004] (a) 103 (b) 96 (c) 88 (d) 90 (ej 112 30.2508 + 15.02 + ? x 11 = 200 


[Corporation Bank PO 2004] 


(a) 13 (b) 8 fc; 3 fd; 4 fej6 
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31.6.39 x 128.948 + 5.215 +12.189 + 25.056 = ? [IBPS PO 2011] 

(a) 800 (b) 900 fc; 850 (d) 950 (e) None of the above 32.1559.999+24.001 + 11.005 x 6.999 

[RBI 2003] 

6*; 137 (b) 132 (c) 152 fd; 149 (e) 142 

33.3.2x8.1 + 3185+4.95 = ? 

[Corporation Bank PO 2004] 

(a) 670 (b) 660 (c) 645 fdj 690 

(e) 685 34.1205 + 2.5 = ? [SBI PO 2005] 

fa; 3000 (b) 4800 
fc; 300 (d) 480 

fe; None of the above 35.22020+0.011 = ? 

(a) 20020 (b) 2000000 

fc; 200200 fd; 200002 

36.4182.395+20.886 = ? [IBPS Clerk 2012] 

fa; 300 (b) 200 

fc; 150 (d) 250 

fej None of the above 

37.99.999 + 0.99 + 0.00991234 = ? [RBI 2003] 


fa; 100 (b) loooofc; 1000 fd; 100000 


fe; 99999 38.98743 +198 = 800 - ? [IBP*^ 00i, ' Hr0fd P reSS ' C0ffl 


(a) 200 (b) 250 fc; 300 fd; 350 

(e) None of the above 39.0.0004 + 0.0001 x 36.000009 = ? 

[Canara Bank PO 2003] 

fa; 0.10(Z>; 1.45 fc; 145 fd; 14.5 

(e) 1450 

40.4.999 +1.999 x 6.001 = ? 

[Corporation Bank 2004] 

(a) 24 (b) 20 fc; 15 fd) 10 

r A is 

41.1679+ 14.95x5.02 = 7 

[Syndicate Bank PO 2004] 

fa; 540 (b) 525 fc; 545 (d) 565 (e) 520 

42.447.75+28x4.99 = ? 

[Syndicate Bank PO 2004] 

(a) 44 (b) 70 fc; 32 fd; 80 fe;75 

137M = ? (Pmt Bm* PO JlMfl 
4.02 x&W 

(a) 3.2 (b) 3.5 fc; 2.5 (d) 3 A 2 44.425 +16.95 x ? = 225 [OBC PO 2004] 
(a) 11 (b) 0.8 (c) 9 fd) 19 (e) 0.9 


45.26.003 - 154.001 +6.995 = 7 



[Corporation Bank 2004] 
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(a) 4(b) 18 fc; 9 fd; 10 

re; 14 

46.9876 + 24.96 + 215.005 - ? = 309.99 

[SBI Associates PO 2002] 

(a) 395 (b) 295 (c) 300 ^315 fe; 51 
47.95 3/7 +95 0 " 89 = 95 ? 

[Canara Bank PO 2003] 

(a) 1.9 (b) 3 fc; 2.99 (d) 3.6 fe; 2.7 
48.18 3 ' 5 +2T 3 ' 5 x 6 s 5 - 2 ? [RBI 2003] 

(a) 7 (b) 3.5 (c) 6 (d) 4.5 fe; None of the above 
49.3 7 - 5 +27 L5 x9 2 = 3 ? 

[Bank of Maharashtra PO 2003] 

(a) 5 (b) 4.5 (c) 7 (d) 6.5 

fe; None of the above 

50. 750.0003 + 19.999 = ? [IBPS Clerk 2011] 


(a) 49 (b) 18 (c) 22 fd; 45 (e) 38 
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s i , cees.oos - 487 .aw - 87 ,9&9 = ? 

MBPS Citrk 2011) 

fa; 6000 (b) 6570 

fcj 6430 fdj 6200 

f 'E-; 6310 


sa (9.5) 2 = ? MBPS Clerk 2011} 

fe) 75 fij 90 fcj 1?5 M 110 
f&J None of the shove 


53. 19.003 x 22.B&B -280.910 

pHP$ CkrL 2011} 


fa; 220 flbj 11Q (c) 160 (d) 90 

fej None of the above 


54. 6454 + 54 + 5 = ? MBPS Clerk 2011] 


(a) 15 (bi ft (c) m (d) 20 

fej None of the above 

S5. 686.005 + 5 v'f - 16.99 x 6.0L 

[Indian Bank 1*0 20021 
fa; 625 fbj 1225 fcj 1156 (d) B41 
fej None of the above 

5 $ 36.0001 * 5 . 9993 * V? = lOMOOfi 

[Andhra Bank PO 30030 

(a) IB (bj 16 fcj 256 (d) 316 

fo) 325 


S7. I lfS£I_E-3HMT + 18 0011 + 7.0000 X 4.9H9W 
= V? [Bank of MahamMra PO 2003-] 

fa; 99 jbj MOO (c) 100 (dj 10Q0D 
(4 S50P 

SB. 117H.9S9 x 23.0001 - fi x 16.0011 

= 26075 [Bank H f Mjharaihtra PO 2HU] 


fa; 25 fbj 15 (c) 575 (d) 225 

fej 625 

59, j‘625.04 x 13.96 + 136.001 17 = * 

IHBI Gladf! 'K' 2D02I 


(a) 4 18 ft) 4.41 (c) 425 (d) 433 

fej None of Lhe above 
3-4 7 

425 [Initial. BanL PO 26HW] 

6 7 9 

fa; 121 (to) 118 fcj 113 foil 110 

fej 1S4 


61. 13794 of 13348 =? 
fa; 17000 
(c) 15QD 
fej 900 


[Canin Bank PO 3D01J 

flbj 15000 
(d) 14300 


€2. 12.49% of 839.859 = 7 [RBI 2M3] 

fa; 95 id ,) ioo fcj ns f d) ios 

fffj 90 
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121% of 5103 = 7 [IBPS PO 2011] 

(*} GOOO (b) 6000 

fcjioooo mmm 

fej None of the above 

64, 124.35% Of 8096 = ? [QBC PO 2004] 

(a} 2000 (b) 10000 

(c) 1000 (d) 12000 

None of the above 

65 ,131% of 3S94 + 36.91 % of 134 = 7 

[Endian Bank PQ 2Q03] 

(a} 5MQ (b) 5300 (c) 5500 (d) 5370 
(e) 491X1 

66. 35% ef 121 4 85% of 230.25 = 7 

I Curpt'iraLinHj Bank rt>2Q04| 

(a) 335 (b} 230 (c) 240 (d) 245 

(e) 225 

67, 22.5% of 1350 4 135% of 226 =» 7 

(United BdJik ul India PO 2005] 

(a) 570 (b) 610 fc) 670 (d) 630 

(e) 590 

65 .31% of 1608 + 26% of 2018 = 7 

[IBP5 PO2011] 

(a) 1500 (b) 2000 (C) 1000 (d) 1200 
(c) None of the above 

69. 39. E% of 400 4 7% of 356 = 230 

[Endian Bank PO 20<J4] 

(a) 18 (b) 2b (o) 10 (d) 24 

(e)2to 


70, 85% of 226 4 22.91 x B.01 - 7 

ESyndicalr Bank PO 20fl4j 

(a) 375 (b) 340 (c) 355 (d) 345 

(e) 370 

71. (15.96) 3 4 76% of 265 = 7 

E^ttdkalf Bank PO zdiu] 

(a) 425 (b) 485 (c) 440 (d) 420 

(e) 470 

73-6.0006 ^ 76 10 s 4 7= 170% df 29.98 

(United Baifc of India P02Qlt.il 


(a) 12 (b) 16 (c) 18 id) 15 

(e)2Q 

73 . 161 % of 3578 4 139.86 4 * of 161,56 = ? 

8 

faj mo (b) 6500 (c) 6700 (d) 5500 


74, ?% of 218 - H L X 3.3121 [IBPS HO ZQ11I 

(a) 2.5 (b) 5 (cl 10 (d) i£ 

fej 1 None of the above 


Answer with Solutions 
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1. (e) (12.999) 3 = ? 

Using rule 1, here 12.999 is approximated to 13 which is the nearest whole number So, ?=(13) 3 => 7 = 2197 7=2200 

2. (el 505SQ + 50 -n & = ? 

? _ 5055G ^ 1 ^ 1011 

50 5 5 

=? 202 .E - £02 

3. (d) 49.0003 -s- 74.999 = 7 

By rule 3 for division 49.0003 is decreased to 49 and 74.999 is increased to 75 So, 49-5-75 = ? 

0.653 = ? => 7 = 0.7 

(CO 23.003 x 22.998 + 100.010 = ? => 7=23x23+100 

=> = 529 + 100 = 629 

7 = 630 

5. (6) 125.009 + 69.999 + 104.989 = ? Using rule 1, each value is approximated to nearest whole number 

=> ? =125 + 70 + 105 => ? = 300 

6. (d) ? = 16.003 X 27.998 - 209.010 

?= 16 X 28 - 210 = 448 - 210 ? = 238 = 240 

7. (C) 7 = 840.003+23.999 

Using rule 3, here one number is increased and other is decreased to their nearest whole number 

= 840 +24 = 35 

8. (C) ? = 6885.009 - 419.999 - 94.989 

= 6885-420 -95=6370 

9. (d) (9.95) z X (2.01) 3 = 2 X (?) 2 


Here, 9.95 is approximated to 10. 2.01 i s^^f5amal§?^2^?c^e e (Mcufaffng the squares or cubes of whole number 
is much o easier than to calculate the square or cube of decimal numbers => 2x(?) 2 =(10) z x(2) 3 = 100x8 =800 

=> (?) z = 400 

7 = 20 10. (a) 503x201 = 101103 = 101100 

11. «lJ-X-X-X- = i = 0.26 

3 6 3 4 4 

12 . 

a 5 5 s 


14732 , 779 
_ 40 ,+ 40 "' 


15511 

40 


= 3^7,7 *3S5 


13. (efl 7 = a-xI^K2Bi75 
5 26 

- — X — X 2B4 = 426 
5 26 


425 


14. (a) 36.98276421 X 21.00002 


Using rule 2, nearest value in whole number for 36.98276421 is 37 and 21.0002 is 21 = 37X21 = 777 = 775 

15. (6) ? = 14.995 X 8.001 X 20.991 

= 15X8X21 =2520 

16. (e) 26.823 X 27.923 X 4.5001 

= 27 X 28 X 4.5000 = 756 X 4.5000 = 3402 = 3400 

17. (c) 3739+ 164X27 = ? 

7 = 3739 + 4428 = 8167 = 8200 

18. (d) 21 + 3.7 X 2.9 = ? 

=>7 = 21+4 X3=21 + 12 = 33 = 32 


19. (e) (21 +99) x (30- 19.02) 


(21 +99) X (30- 19) 
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= 120X11 = 1320 

20. (d) ? = 198.001 X 25 + 112.05 X 24.998 

= 198X25 + 112X25 = 25(198 + 112) = 25X310 = 7750 

21. (6) ? = 17.995 x 16.005 + 15.999 

X 15.001 = 18X16+16X15=16X(18 + 15) = 16x33 = 528 

22. (d) ? = 127.007 X 7.998 + 6.05 X 4.001 

= 127X8 + 6X4 = 1016 + 24 = 1040 

23. (e) ? = 198.995 x 12.005 + 16.25 x 6.95 = 199x12+16x7=2388 + 112 = 2500 

24. (6)? = 421 x 0.9 + 130 x 101 + 10000 

= 378.9 + 13130 + 10000 = 23508.9 = 23500 

25. (d) 7 = 30.9x3000- 10.1 x 1100 

+ 8298-4302 = 92700 - 11110 + 8298 - 4302 = 85586 = 85000 

26. (a) 56.001 x 7 1000.999 = 231 => 56x7-1001 = 231 

=> E6x? - 33) ■+ 1001- 

56 

27. (6) ? = 1010 -f- 36 + 187 x 20.05 

= 28.0555 + 3749.35 = 3777.40 = 3770 

28. (6) 724 +25X31.05+ 101 = ? => 7 = 725+25x31 + 101 

= 29 X 31 + 101 = 899 + 101 = 1000 


29. (6) ? = 2375.85 +18.01 - 4.525 X 8.05 



= 2376 +18 -4.5x8 = 132-36 =96 
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30. (C) 2508 +15.02+ ?X11 = 200 

=> +?kH=£00 

15 

? = {3OO-10T25* —= 2J08-3 
11 

31. (C) ? = 6.39 X 128.948 + 5.215 

+ 12.109 + 2EJO60 

= 039 * 12494& + 5215 * —?— + SEjOSG 
12.199 

= 823.97772 + 0.427844778 + 25.056 = 849.4615648 = 850 

32. (e) 1559.999 +24.001 + 11.005 x 6.999 = ?=>?= 1560 +24+ 11 X7=65+ 77 = 142 

33. (a) ? = 3.2 X 8.1 +3185+4.95 

= 25.92 + 643.43 = 669.35 = 670 

34. (d) 1205 +2.5 = 482 = 480 

35. (6)22020 +0.011 = 2001818.181 = 2000000 

36. (&) 7 = 4l9a395 . 20021873 = 2aa 
20.SSG 

37. (6)99.999 +0.99 +0.00991234 

= 100+1 + 0.01 = 10000 

38. (C) 98743 + 198 = 800 -? 

QH74'> 

A ?= see-^^=301-290*300 
199 

39. (C) 0.0004 +0.0001 X 36.000009 = ? 


7 = 4+1x36= 144= 145 




40. (C) 4.999 +1.999 X 6.001 = ? 
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?*s+2xe = -*e = is 

2 

41. (d)?= 1679+14.95X5.02 

= 1680+15X5 = 560 =565 

42. (d) ? = 447.75+28 X 4.99 


43. 


i= 4-IS +28 5t5i * 5 = BO 
23 

, , 137 + 17 * 3:69 137 + 17*4 

le) -p*-- 

4J02X3.SB 4X4 


44. [fl 425 + 16.95 X 7 = 225 
436 


4S. (ft) ? = 36003 -154£01 +6,995 

= 26 - 1S4 + /= 26 - 22 = 4 




46. [tf ? * 08 ? B . + 
24.96 
w 9875 + 

25 
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215005- 3093 B 

315-310 


= 395 +■ 315 -310 =300 
47.(63 7 “OB 17 +96 oa0Ba =9E ? 
-> E35 (] ' 7 =S5 7 

-> S5 3TO1, =g 5 T 


?■ 2.7011 « 2.7 

48. (a) ia 3Ji ♦ 27 s,s x b 3 * - a 3 

\J.5 

? =fr = i ! 


■gh 

, (g?) 35 , 


m T,4 ^a ? = 


49. (cJ3 75 +27 1J x & z = 3 7 


tl 75 +p 3 * 15 y s 2 * 1 = 

S 4b ♦ _. ryf _ 


: 3 ? = 


>7-7 


? - 7 


50. te)7-7SO£K}C3+l&599 

=> 7- 750 +W => ?«37-5~3G 

51. {fi> 7 *- fifiBRjQ09 437399 S7M3 
a ? - 68&a - 486 - as 
=P?-eaSfl-B76 =*?-0312-6310 

62. do r = (9.a z = ao .as = 9o 

63- (<*)? = 19003 X 22.998 - 280010 
“ 19 X 23 - 280 » 437 - 280 
» 157 ■» 160 

64. t£&?= 5454 i-54 i-5 

.M.MM.M2.20 

54 X 5 270 

65- (&) 685.005 * 5 - -J? = 15.99 X 0.01 
5 

■J? ■ 137 - 102 “35 => 7 ■ 1235 

56. (S3 36.0001 ■*■ 5.(3998 X J? - 108 D005 

^ 3(3 + 5 X * 10B 

=> 6Xn^?il08 

^7 = 18 = 324 - 32 5 

57. (to 1169.9997 + 18,0011 + 7.0(3(30 

x '..9098= V? 

« 1170 *1B t 7X 5-65+ 35- 100 


7 “ 100(30 

58. (a) 1178.999 X 25.0001 — if? X 1013(3(1 

— Smhj75 

=» 1179 xSS-J?* 16 = 39075 

=> 29475 - V? x 10 = 29075 

=> ■/? X 16 - 29475 - 29075 » 400 

■J? = 25 =5 7 = 25 X 25 n 625 
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59. reft V625D4 X +■ 13GJ001 + 17 ■ ? 

7 = VSZ5 X 17+ 136+17 


■ 25 x 17 + 136 +■17“ 435 40^ 433 

60, {c) ? = - of - of 7 - of 42S 

6 7 9 

=? ? = 3 xtx 7 . St435=11333- 113 

5 7 1# 

61. |fl> i3/% of 1234 b =? 


? = 12345 ^ t37 -l69iajBb ■> 17000 


100 

63- lb) 12,4.9% ofttjgflSSJ “ 52% of &40 
840 xIP 


IDO 


LOO.BO <» 100 


63. 14? = 51113x121 = 61 n 63 = 6000 
100 


64-. lb) ? = 12455% of 6096 

809G X 124.35 10067376 

c _ = _ 

100 100 
■ I0a&737fi oIGOGG 

65. rd) 134% of 3Bfl4 + 3B.94% of 134 = 7 

„ 3B94X134 3B.94 X 134 

^7 * t 

100 100 

= 5217.06 -+ B2.1706 
= G27013M ** 5270 


66, re) 7 = 3b% of 131 + 8b% of 330.3b 
_ 121 m 35 230 * fib 
100 300 

= 4335 + 1055 = 237_85 • 240 
67r \b) ? - 22.5% of 13&D + 135% of 225 
_ 1350 X 335 235 x 135 

Tnn ioo 

= 3037b + 30075 - aOTb - 610 












M. <0 7-31* flSOB 4- 2B * mi Smahb00b - W0rd P reSS - C0m 
= 1508 X. 31 4- 20.1 8 x 26 
= 467,18 + &S4.6B 
= 992.13“ 1000 

69. (0 39,SK (jf 100 + ?9fe of 360 = 330 

3^0 k ? 

=* 159.B+ = 230 


1Q0 


3Q0 


=*? = <230 - 1E9 2 ) X —— - 2CL23 « 20 
3S0 

70. ft) ?=fl5K of 223 4 33.91 * 5-01 

" 8E% of 225 4 33 X E 

■ gL**UiE & 

100 

= 18t33 + 105-35675-355 

71- (e) ? = (1596> 8 + 7594 of 385 

- ftflj 1 + 311 =35S -t- au = 170 

7a. (fljOJOOOb x 76 x 10 3 + 7 = 170% of 39.06 

=> 0938 x 1000 + ? = 30X170 
100 

7 = 51-38=13-12 
73. (017 = 161% of 


3578 + 139.BE + - of 161.56 
B 

= 576058 + 13055 + 100.975 
= 6001.405 ~ <3000 

74- (fr) 7% of 218 = 3-x 33131 
t# 2MK7 = lO* M „ | 

100 3 

? = —x 33121 * — 

3 213 

= 5.084 =8 
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Chapter 

9 

Word Problems Based 
on Numbers 


Numbers play an important role in our day-to-day life. Puzzles based on these numbers are known 
as word problems. To solve such problems you have to extract the information correctly and 
form equations based on given information. The equations formed can be single variable, multi 
variables, linear, quadratic etc., depending on the type of problem asked. 

Types of Word Problems Based on Numbers 

There are basically following types of questions that are asked on word problem on numbers. 

Type O Based on Operation with Numbers 

These types of questions includes the operations like subtraction, addition, multiplica¬ 
tion, division of number with other number, calculation of average of consecutive num¬ 
bers, calculation of parts of a number, operation on even or odd numbers, calculation of 
sum or difference of reciprocal of numbers etc. 

Important Points 


♦ Consecutive natural numbers can be assumed as 


x - 2, x -1, x, x +1, x + 2 
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♦ Consecutive even/odd natural numbers can be assumed 


x-3, x-1, x + 1, x + 3 


♦ If sum of two numbers is given as S, then take one number as x and other as (S - x). 

♦ If difference of two numbers is d, then take one number as x and other as (x + d) or 
(x - d). 


Ex. 1 Three-fourth of two-third of a number is 782. What is three-fifth of one-fourth of the same 
number? Sol. Let the number be x. 

Then, according to the question, 


Now* 




- of - of ± - 7&2 
4 3 

x- = 732 
4 3 


2x3 


1564 


I564x-xi -3346 
5 4 


Ex. 2 A number is 25 more than its two-fifth. Find the number. Sol. Let the number be x. 
Then, according to the question, 


£ 


£ x - =35 
5 

— =25 


X - 


125 

3 


Ex. 3 One-fourth of a number exceeds its one-seventh by 24. What is the number? Sol. Let the 
number be x. 


Then, according to the question, 
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4 " 7 


- - - =34 


4 7 

Tt - 4r 


2B 


24 


3r 

— = 24 
20 

df i 


2ft x 24 


224 


Ex. 4 The sum and product of two numbers are 12 and 35, respectively. What is the sum of their 
reciprocals? Sol. Let the number be a; andy. 

Then, according to the question, 

x + y = 12 ...(i) 

and xxy = 35 

Now, (x-y) = (x + y) - 4xy 

= (12) 2 - 4 x 35 = 144 - 140 = 4 x-y = 41 = 2 ...(ii) 

On adding Eqs. (i) and (ii), we get 


i + V = 12 
i — tf = 2 

2r= 14 
x =7 


On putting the value flfjc in Eq_ (i), w* get 
* + Jf = 12 

^ T + p - 12 

^ 0=5 

z — 7aod y = 5 

Sum of their redprocfdj? = -+—=-+-= ^ ^ ^ 
j y 7 5 


12 

39 


Alternate Method 

Let the two numbers be x and y. According to the question, 


x + y = 12 andxy = 35 
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Wgw, $qm gi reciprocals of foe mimpgre = - + - = -— = — 

x y 35 


Type 0 Based on Formation of Number with Digits 

These types of questions include formation of a number with digits and its difference with recip¬ 
rocal of the same number, calculation of a number, if a number is added or subtracted to it. The 
digits get reversed etc. 

Important Points 

♦ A two-digit number with xas unit digit and y as ten's digit is formed as (1 Oy + x) and if the digits 
are reversed, then number is represented as (lOx + y). 

♦ A three-digit number with x as unit digit, y as ten's digit and z as hundred's digit is formed as (1 
OOz +10y + x). 

Ex. 5 A number consists of two digits whose sum is 8. If 18 is subtracted from the number, the 
digits interchange their places, then what is the number? Sol. Let the unit's digit be y and ten's digit 
be a;, then the number = ICte +y When digits are interchanged, then the number = lOj/ + x According to 
the question, 


x -+ p = 3 

and (lCbc + - IS = lOp + x 

=> lQr + p - lGir - x - IS 

=>■ ftr - Sty ■ l£ 

x - 9 = a 

On Adding Eqp. (i) And (fi), we get 

x + $ = B 
x - y = 2 
2 *= 10 

^ i ■ t> 

Del putting the value of z in Eq. (J) h we get 


-(i) 

...00 


x+y - 8=>5 + y = 8 => y =3 

.". Required number = lOx + 2/ = 10x5 + 3 = 53 

Ex. 6 The sum of the digits of a two-digit number is 10. The number formed by reversing the 
digits is 18 less than the original number. Find the original number. Sol. Suppose the two-digit 
number = 1 Os + y 
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and sum of digits = x + y = 10 ...(i) 

After reversing the digits, the new number = lOy + x 
According to the question, 

(lte + y) - (lOy + x) = 18 9x-0y = 18 
x-y = 2 ...(ii) 

On adding Eqs. (i) and (ii), we get 

* + y = 10 

g - = 2 

fe- 12 
x = 0 

On putting thft v&Iua of x in Eq, (i), gat 
Original number = lftr + 10 x 6 -I- 4= 64 


Ex. 7 Find the smallest positive integer which must be subtracted from both the terms of ratio 6 
: 7, so that the result gives a ratio less than 16 : 21. Sol. Let this positive integer be x. 


TtiCrtfbm, 


6 - x ^ 16 

7 - dr 21 

-ili< 112 - lte 

14<5r 
14 


*> 2-8 


So, tbe smallest positive integer 1 b 3. 


Type © Question Regarding Calculation of Heads and Feet of An¬ 
imals 

If a group of animals having either two feet (like ducks, hens etc) or four feet (like 
horses, cows etc) is there and total number of heads in the group are Hand number of 
feet of these animals are L, then 



Number of anma s with 

2 

Number erf animals with two feel =Total number of heade - Total number of lour 

tested animals 

Ex. 8 In a park, there are some cows and some ducks. If total number of heads in the park are 68 
and number of their legs together is 198, then find the number of ducks in the park. Sol. Let the 
number of cows in the park = x and number of ducks in the park = y Then, according to the question, 

Total number of heads = Total number of cows and ducks 

So, x +y = 68 ...(i) 

Total number of legs = (4 x Number of cows) +(2 x Number of ducks) => 4x + 2y = 198 [because a cow 
has 4 legs and a duck has 2 legs] 

2x+y = 99 ...(ii) 

On subtracting Eq. (i) from Eq. (ii), we get 


2x+y-x-y = 99 - 68 => x =31 


On putting the value of x in Eq (i), we get 


31 + y = 68 y = 37 So, number of ducks = 37 Fast Track Method 

H«&, L m IBB and M - fifl 

SO, number of cw = - ~ — = — ~ - - 68 
2 2 

m 196 - 136 _ 62 

2 2 

-■ T Number of ducks = Number of bead eh - Number of «jwb 
- SB - 31 - S7 


Fast Track Practice 


1. A number consists of two digits. The sum of the digits is 10. On reversing the digits of the number, the number de¬ 
creases by 36. What is the product of the two digits? [CDS 2012] 


(a) 21 (b) 24 (c) 36 (d) 42 






2. If a number is multiplied by three- fourTcM? 10800. What is that number? 


[Bank Clerks 2011] 

(a) 210 (b) 180 (c) 120 (d) 160 (e) 140 


3. The sum of five consecutive numbers is 190. What is the sum of the largest and the smallest numbers? [Bank Clerks 

2011] 

(a) 75 (b) 77 (C) 76 (d) 73 (e) None of the above 


4. The product of two consecutive odd numbers is 19043. Which is the smaller one? [IBPS Clerk 2013] 


(a) 137 (b) 131 (c) 133 (d) 129 (e) None of the above 


If the three-fourth of a number is subtracted from the number, the value so obtained is 163. What is that number? 


[Bank Clerks 2011] 

(a) 625 (b) 562 (c) 632 (d) 652 (e) None of the above 


6. A positive number, when increased by 10 equals 200 times its reciprocal. What is the number? 


(a) 100 (b) 10 (c) 20 (d) 200 


7. The sum of two numbers is 10. Their product is 20. Find the sum of the reciprocals of the two numbers. 


[SSCCPO2013] 

to i 



Five times of a positive integer is equal to 3 less than twice the square of that number. Find the number. [SSC CPO 
2013] (a) 3 (b) 13 (C) 23 (d) 33 

9. A man has given one-fourth part of his property to his daughter, half part to his sons and one-fifth part given as 
charity. How much part of his property he has given? [RRBCGL2012] 
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10. A chocolate has 12 equal pieces. Manju gave l/4th of it to Anju, l/3rd of it to Sujata and l/6th of it to Fiza. The 
number of pieces of chocolate left with Manju is [CTET2012] 

(a) 1 (b) 2 (c) 3 (d) 4 

li-A aUidciil wae a&kcd to multiply a 
3 

number by - but he divided that number 
3 

hy . Hie insult w&n therefore 10 less 
2 

than the correct answer, Find the 
number, 


(a) W (b) W (c)'['o (d) 20 

12. A number consists of two digits whose sum is 10. If the digits of the number are reversed, then the number decreased 
by 36. Which of the following is/are correct? 

I. The number is divisible by a 

composite number. II. The number is a multiple of a prime 

number. [CDS 2013] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

13. The sum of two positive numbers x andy is 2.5 times their difference. If the product of numbers is 84, then what is 
the sum of those two numbers? 

(a) 26 (b) 24 (c) 22 (d) 20 

14. If the numerator of a certain fraction is increased by 2 and the denominator is increased by 1, then the resulting frac¬ 
tion is equal to 1/2. If however, the numerator is increased by 1 and denominator is decreased by 2, then the resulting 
fraction 


m | m | m 1 m | 

7 5/5 

15. The sum of five consecutive odd numbers is equal to 175. What is the sum of the second largest number and the 
square of the smallest number amongst them together? [IBPS PO 2013] 

(a) 989 (b) 997 

(c) 979 (d) 995 

(e) None of the above 

16. Out of three given numbers, the first number is twice the second and thrice the third. If the average 
of these three numbers is 154, then what is the difference between the first and the third numbers? [Bank 
Clerks 2011 ] 

(a) 126 (b) 42 (c) 168 (d) 52 
(e) None of the above 

17. X, Yand Z had taken a dinner together. The cost of the meal of Z was 20% more than that of Y and the 
cost of the meal of Xwas 5/6 as much as the cost of the meal of Z. If Y paid X 100, then what was the total 
amount that all the three of them had paid? [CDS 2013] 

(a) X 285 (b)X 300 

(c) X 355 (d) None of these 

18. Find the maximum number of trees which can be planted 20 m apart on the two sides of a straight road 
1760 m long. 

[SCCCCL2013] 

(a) 174 (b) 176 (c) 180 (d) 178 

19. The difference between two numbers is 18. If four times the second number is less than three times the 
first number by 18, then what is the sum of these two numbers? [SSC (10+2) 2013] 


(a) 100 (b) 80 (c) 86 (d) 92 


20. The difference between a two- seabed by interchanging the two digits 

of the number is 18. The sum of the two digits of the number is 12. What is the product of the digits of 
two-digit number? [IBPS Clerk 2012] 

(a) 35 (b) 27 (c) 32 

(d) Couldn't be determined 

(e) None of the above 

21. On Children's Day, sweets were to be equally distributed amongst 300 children. But on that particular 
day 50 children remained absent; hence each child got one extra sweet. How many sweets were distributed? 
[SSC CGL 2013] 

(a) 1450 (b) 1700 

(c) 1500 (d) 1650 

22. There are two examination halls P and Q. If 10 students shifted P to Q, then the number of students will 
be equal in both the examination halls. If 20 students shifted from Q to P, then the students of P would be 
doubled to the students of Q. The numbers of students would be in P and Q, respectively are [RRB2012] 

(a) 60, 40 (b) 70, 50 

(c) 80, 60 (d) 100, 80 

23. In a two-digit positive number, the unit digit is equal to the square of ten's digit. The difference between 
the original number and the number formed by interchanging the digits is 54. What is 40% of the original 
number? 

[IBPS PO 2011] (a) 64 (b) 73 (c) 84 

(d) Couldn't be determined 

(e) None of the above 

24. In a three-digit number, the digit in the unit's place is four times the digit in the hundred's place. If the 
digit in the unit's place and the ten's place are interchanged, the new number so formed is 18 more than the 
original number. If the digit in the hundred's place is one-third of the digit in the ten's place, then what is 
25% of the original number? 


[LICAAO2013] (a) 67 (b) 84 (c) 137 
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(d) Couldn't be determined 

(e) None of the above 

The sum of the squares of two numbers is 97 and the squares of their difference is 25. The product of the 
two numbers is 

[CDS 2012] 

(a) 45 (b) 36 (c) 54 (d) 63 

There are 200 questions in a 3 h examination. Among 200 questions, 50 are from Mathematics, 100 are 
from GK and 50 are from Science. Ram spent twice as much time on each Mathematics question as for 
each other question. How many minutes did he spend on Mathematics questions? (a) 36 (b) 72 (c) 100 (d) 
60 

27. The taxi charges in a city contain fixed charges and additional charge per kilometre. The fixed charge 
is for a distance of upto 5 km and additional charge per kilometre thereafter. The charge for a distance of 
10 km is X 350 and for 25 km is X 800. The charge for a distance of 30 km is 

(a) X 800 (b) XI 50 (c) X900 (d) X950 

28. In an examination paper of five questions, 5% of the candidates answered all of them and 5% answered 
none. Of the rest, 25% candidates answered only one question and 20% answered 4 questions. If 396 can¬ 
didates answered either 2 questions or 3 questions, the number of candidates that appeared for the examin¬ 
ation was 

(a) 800 (b) 1000 (c) 850 (d) 900 


Answer with Solutions 
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1' [Q]Ut the unit's digit of the number be x 
and ion's digit he y 

Number = 1D y 4 x 
According to the quashon, 

x ± y= ID ...fi) 

And lQ* + y= flOy + 

=> 10 k + y~ 10 y - ft = — 36 

=> 0Ji-%=-36 

=? x -y= - 4 —GiJ* 

On adding Eqs. fi] and (ii), we gst 
*4 y = 10 
x - V = - 4 
2x - B 

4 x = 3 snd y *= 7 

; + Hoqubad product of two digits 
-3x7-?! 


2 . 


(Cl Let the numbar be x. 
According to the question, 

xn|in(||i lOBOO 
3 k 2 

=* — w loeoD 

4 




loaaa x4 

3 


- 14400 


* = V14400 = 130 


3. (Cl Let the five consecutive numbers are 
x - a** - l.x. x + U + 2. 

Sum of 1 numbers = 1 flO 
r \X-Z + X - t + X 4 x + 1 4 JT 4 3 = 100 
=» 5je = 190 

x 3B 

Sum of largest and smallest numbers 

= *+34 * - 3 = = 2X33 = 76 

4h (flJLtt the two b&msr>i.utive odd numbers 
a ns * fetid if + 3. 

According to the question, 

*(*4 10043 

^ X s + 2 k -10043 - 0 
=» j^ + iaBw-ia 7 jc 19043 = 0 
=* xt*+ 130) —137 (AC + 1301 =0 
=» u+ 138) (x-137)-0 

=i jt=137,-139 

x ^ 1 37 [ignores sfp sign] 

So, iho smaJkfti ono Is 137. 

5. ((ft Let the number be x. 

According to the question, 

X -X X- a 103 h> —a 153 
4 4 

* = 953 
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G, fffl Let the positive number he x. 

According to iha quostian. 

Jf + 10 = — 

Jc 

=*■ X s + IQx =200 

-> x^ +• 10x - 200 = 0 
=* (x- t0)f*+ 3P) "0 

A if = lOflfld x = 

Liiir. x ^ - £0, ainoe xi s u puaiiLVB number. 

SOi the required number li ID. 

7. Let the numbers be x and y. Then, 

x +■ y = 10 .. .{!> 

and xy*W ...{ii) 

lx - yi 2 - (X + yf - Hxy 
=> (Jr - y) 2 = (10J 2 - t* M = 20 

* - y = Jio = a Js ... ClL) 

On adding Eqs. (i) and (iiib we get 
x + y 3 IO_ 
x - y = 2-^5 

2x=t ID + 2jS 

A x = S +■ V& 

On putLing Iho vajue ef x Jn Eq. (fc). we get 

x + y = 10 
=£■ 5 i- V& + y = 10 

y = 5-V5 

Sum of rtCipfOC&J* of if ttrtd y = 3 +■ 1 11 

x y 

1 1 & — -J& + & -+ 

■ --— if. - 9 -- 

5 + VS 5 V5 (5 + V5) [5 - v5) 

10 _ 10 _ 1 
^0 2 

Alternate Method 

Here, x + y = 10 and xy - 20 
According to the question, 

11 *+y 10 1 

x y xy 20 2 

■6 ifl) Let the number be x. 

According to the question, 

&.* = 2x* - 3 
=» 3*® -Sx-3=0 

=* (* - 5J (Zjk + 3} = 0 

* - 3, - 1/2 

Thus, the required number is 3, 
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9, Total ahara given by a person 

1.1.1 5+10 + 4 IB 


1 1 5+10 + 4 

■ - + - =-- 

Z 5 20 


20 


10. ff] The number of pieces af chocolate Left 
with Menju 



_ i _ 0 _ 12 9 _ 3 

12 152 12 

Hence, number of pieces of chocolate left 
with Monju is 3. 

Alternate 

Number of pieces in a chocolate -12 
Number of pieces Ai^ju qnt 

■ 12 X - h 3 
4 

Number of pieces Epjata qnr 

» 12 K - ” 4 
3 

Number of pieces Fsaa get 

—12 K — = 2 
6 

.*+ Number of pieces left with Manju 
= 12-{4 + 3 + 2 ) = 3 


11 , (fc Let the number be x. 
According to the question, 

jf 


2 


3/2 


±* ID 


^-^=10 
2 3 


B a - 4* 
G 

5 x 

e 

1GK& 


10 


10 


; 12 


12. (b) Let the two-digit number be lOx + 7. Now, according to the question, 
x + y = 10 ...(i) 

and (x + 107) + 36 = (7 + lOx) => - 9y + 9x = 36 
=> -y + x = 4 ...(ii) 


On adding Eqs. (i) and (ii), we get 






2x = 14 => x = 7 
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x = 7 and 7 = 3 .\ Required number is 73. So, the number is a multiple of a prime number. 


13. (d) Let the numbers be x and;;. According to the question, 


(x + y) = 2.5 (x - 7) 
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x 4 y 
Z&y. 

K 

Y 


■ Z5x 25y 
-1,5* 

7 

■ _ 

3 


-ttf 


New, 


W = 

7 

^yX y = 04 
a _ 04 *3 


y* =39 

y = 6 

jf = -ice= i l4 

3 


Sum gf numbers - 


x* y 

14 4 e = ao 


(D 


14* Let the fraction be -, 

r 

According to the quEfstimi, 

x-t 2 1 

y 4 1 2 

=> 3 * 4 4 - y 4 I 

=> 2* — y - - 3 

Again, uuuunling to tha question* 

*4 1 3 

-■*■ — 

y~ 2 5 

=> gjf#S = 3|y-fi 

Bjc-3F = -11 ...{11} 

Oil tniitliplyLcig Eq. {i} by 3 and than 
subtracting from Iq. (u) r we get 
Bx - 3y = -S 
&x - 3y - - II 
4 + 

x =2 

On putting thn valu* of x !n Eq. (I), wf! 901 

ax - y = - a 

ExE-y =- 3 

=> -]ti-3-4i-7 

F*7 

x 2 

.* Origina] fraction s — n 
y 7 

1C* (e) Sum of five consecutive odd numbers 
s «x 4 x 4 £:#x 444 x 464 x * B 
■ 175 

=> 0X4 20 = 175 

175-20 

=» x- -= 31 

5 

Sum Of the SWflfid largest and square of 
smallest utuu 

= 01 4 b) 4 BJjr* 

-37 4 001 ™ 933 
Ifi* (tf- let tbue third number = x 
Then, the first number = 3x 
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and second number = 

2 

According to the question, 
_ Z , 


Zx 4 fix 4 3x 


B 

164 x 6 
11 


-154 

154 

34 


Raquind diffuroiuftj = Da - x = Zx 
~ 2 x g4 = lES 


17. Ccf> Given that 

The cost nf meal, of Y t TOO 

Now, actoadtog 10 ibu question, 

Hu cost of the mnl yf i? = wuyt myry than 

that of Y 

20 ^ 

100 4 -™ X 10fl = <10Q 4 20) - ? 120 

100 J 

5 

and the cost- of the meal of X » — as much 

€ 

as the cost of the m-ea] of 2 

= - x izo = ? 100 
6 

Total amount that all the three af them 
has paid 

- 100 4 120 4 1D0 = f 320 

IS- id) Nu mher uf trees that e&ti ba plintad yn 

. , F , 1700 , , 

ono sLdo or road =-4 1 

20 

- sa + 1 = 39 

Trees on the bolh sides 

= 2X 09 * 178 

19. £tff) Let first number ^ x 
and second number = y 
According to the question, 

x - p ■ 1B ~.fi) 

and 3x-4y=lB 

Cm multiplying Fq 0) 3 end them 

subtracting Eg. (ii> from it, we get 
3 x- 3 y =S 4 
3*-4y = lfl 
y= 36 

On putting the value of y in Eg. fi], wa gat 
X - 18 4 F - 13 + 30 => x Ei 54 
m Required sum = x 4 p = 54 4 36 = 00 

20- t(2} Lot- the unit's digit be y ond ten's digit 
ba x. 

Then, the number =10x4 y 

When intcrehanging th& piatc, tfio number 

Is Wy 4 x, 

According to the question, 

(IDs 4 y} -{lQy + x) — 13 
=* 10 X 4 y - X 0 y - x = IS 
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=> 

x-y~2 .-ti> 

and x 4 y - 12 .. .[li) 

On addinq Eqa. £i) and (Li), we get 
X - y =2 
x + y=l2 
Zx~ 14 
x« 7 

A x = 7 and ^ & 5 

Product = x&r = 7 X S = 35 
21 (id List Lutiil number ui" aweels = x 

Arjcnrdlng tn the? qtLBBtkm, 

x x _ ^ fix 5x _ ^ 

leo ioo" ^ iboo 

Jt=1500 

A Required number Df sweets * 1500 

22. id) Let number t>f students tn examination 
halts P and Q is x end ^ rnspnctirely. 

Then, as per the first condition, 

x - |0 = y +■ 10 

=> x-y-20 ...ft) 

Au per the Second condition,. 

x + 20 = 2fy - 20) 

=:■ v +■ 50 — — 4 0 

=> x-3y = -eo ...fto 

Od subraettng £q. (iii) from £q. (1}„ we get 
y + 2jf =3 20 + ESQ 
=> F - SO 

Putting tho value of y in Eq. <IL we gar 
x - SO - 20 ^ x - 100 
Hence, number of students in examination 
balls Pand Q is 100 and S0 r respectively. 

23. (Sl Let ten's digit ha X und unit's digit 
he 

Original number = ID x + x^ 

New number — 10jr + x 
Arxnrdlng to the question, 

{10 X* +■ x) (10*+ x*) - 5+ 

^ 10 x a + x - 10 x - x* - 54 

=> 9 x* - 9 x ^ 54 

=* x) = 54 

=* x 2 - x - e = o 

=* X 2 - 2x + 2* -5 = 0 

=> x(x — 3) + 2 Ex — 30 ^ 0 

=> {x - 31 (x + ■= 0 

x = 3 r — 2 

a Ten's digit = x *= 3 
Unit's digit =■ x^ = 3? = 9 
Original number = 39 

40 

A Required number ^ 3R X — -15.fi 
100 



24. (a) Let hundred's digit = x 


yoursmahboob. word press, com 


Then unit's digit = 4x and ten's digit = 3x Number = 100 x + 30x + 4x = 134x Again, hundred's digit = x Ten's digit 
4x and unit's digit = 3x Number = 100x+ 40x+ 3x= 143x According to the question, 

143x- 134 x = 18 =>9x = 18 x = 2 Original number = 134x = 134 X 2 = 268 

25 

of original numbir = 

100 

25. (b) Let the two numbers are x andy. According to the question, 

Sum of squares of two numbers = 97 
i.e., x z + y z =97 ...(i) 
and square of their difference = 25 
i.e., (x-y) z =25 ...(ii) 

=> x-y = 5 ...(iii) 

From Eq. (ii), 

(x z +y 2 )-Zxy = 25 => 97 - 2xy = 25 [from Eq. (i)] 

=> 2xy = 72 
=> xy = 36 ...(iv) 

Now, we have 

(x +y) 2 = (x 2 + y 2 ) + 2xy = 97+ 72 = 169 => x+7 = 13 ...(v) 

Now, from Eqs. (iii) and (v), we get 

2x = 18 => x = 9 and 7 = 4 


.«. Product of both the numebrs = xy = 9x4 = 36 


26. (b) Let Ram spends x min on eaeh MtKfMlf l $m^ ord P ress - com 


According to the question, 


50,v + irx» x - t 50 x - = 3 x 60 
2 2 . 

=> K (60 + 60 + 26) = ISO =f «= — 

125 

180 

+"r Required rime = 20 * -— = 7£miD 
1^5 


27. (d) Let the fixed charges = ? x 

and the additional charges = ? y per km According to the question, 
x+ 57 = 350 ...(i) 
x+207 = 800 ...(ii) 

On subtracting Eq. (i) from Eq. (ii), we get -157 = -450 7 = 30 On putting the value of 7 in Eq. (i), we get 
x = 200 Charge for a distance of 30 km = x + 257 = 200 + 30 X 25 = ? 950 

28. (a) Let total number of candidates = x Number of candidates answered 5 questions 

m IOC 


Humber ofeendidetee answered tyoursmahboob.wordpress.com 

question =- 

100 

Remaining students 

Uoo 100 J 10 

Humber of cendkletefl answered only on* 

&JC £5 &X 

quBQlLon = — >-= — 

ID 100 40 

Humber of n and kin tea answered four 

9* „ 20 Sjc 

questions = — X-= — 

10 100 50 

Given, number of candidates answered 
either two queebonq par three questions 
-306 

=> * _ f^L + ^ + —1 m 366 

UOQ 100 40 50 ) 

"10+ 10+ 45+36 


-e 


^200 


200 

■ 101 


L > = 


306 


x~ 


200 
306 X 2QQ 
00 




358 


= bdd 


=* *«9C0 

Hen«, number of cendbdetes = BOO 
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Chapter 

10 


Average 


An average or an arithmetic mean of given data is the sum of the given observations divided by 
number of observations. For example If we have to find out the average of 10, 15, 25 and 30, then 
the required average will be equal to 


10 + 15 + 25 + 30 


^=20 


4 4 

Similarly, average of 3D, 10 and 50 

_ 30 + 10 + 50 _ 90 _^ 

3 ~ 3 ” 

Therefore, we can write the formula 

Bum of given observations jSj 


Average {A) = - 


Number of observations (N) 


N 


Properties of Average 

1. Average of a given data is less than the greatest observation and greater than the smallest ob¬ 
servation of the given data. 

For sample Average of 3 P 7 r 9 and 13 
3 + 7+9 + 13 32 _ 

““ ■ a 

4 


4 






Clearly, 8 is less than 13 and gYQK?^fRM 1 ^?^^ ( i^6^%iPfMons of given data are equal, then 
the average will also be the same as observations. For example Average of 6, 6, 6 and 6 will be 
6 because 


C + 6 + 6 + 6 24 * 

A 7" 6 

3. If 0 (zero) is one of the observation of a given data, then that 0 (zero) will also be included 
while calculating average. For example Average of 3, 6 and 0 is 3 because 

3 i 

Note • If all the numbers get increased by a, then their average must be increased by a 

• If all the numbers get decreased by a, then their average must be decreased by a 

• If all the numbers are multiplied by a, then their average must be multiplied by a 

• If all the numbers are divided by a, then their average must be divided by a 
Ex. 1 Find out the average of 308, 125, 45, 120 and 102. 

_ , ^ . Sum of given observations 

Sol. li^quined amsm=»= -— E - 

Nutubur o£ ub&urvuJdunis 

+ 125 +■ 46 + 120 + 103 
5 


Ex. 2 If the weight of A is 60 kg, weight of B is 45 kg and weight of C is 54 kg, then what is the 
average weight of three persons? 

- i n . . 60+ 4B+ 54 IBS 

Sol. Required flcuprjLgfi = - = -= kg 

3 S 

Ex. 3 The average expenditure of Chandan in four days is ? 90. If his expenditures for the first 
three days are ? 100, ? 125 and ? 85 respectively, then what is the expenditure of Chandan for 
the fourth day? 







SoJ. Uttbe<?xpeiiditflre for ttemmm&**$wordpress.com 

Sum of the expenditures of four days 
Thjexip average expenditure =■ - - 


eo = 


100 +■ 125 + 83 1- t 


310 + z = MO 

* -360 - 310 -T 50 


Important Formulae Related to Average of Numbers 


1. Average of first n natural numbers 


-m 


2. Average 

3. Average 

4. Average of consecutive numbers 


of first n even nunbers ■ (n +■ 1} 
of first n odd numbers = n 

First number + Last number 


Last odd number f 1 


5. Average of 1 to n odd numbers = 

6. Average of 1 to n even numbers - 

7. Average 

8 Average of the cubes of first n natural numbers 
9. Average 


Last ewer number +- 2 


of squares of first n natural numbers =■ ^ + T) 

n(tt + if 


of n muitfpta of any number = N umbflf ^* ^ "* ^ 


Ex. 4 What will be the average of numbers from 1 to 51 ? 


SoJ, According to the fcrn-iula. 

The average of first ti natinml numbers = f ~~— J 

Emm, n = 31 

d ■ 51 + 1 52 s- A 

A Required average = —-— - — - 2b 


Ex. 5 Find out the average of 2, 4, 6, 8,10,12 and 14. 

Sol. As we know, average of first n even numbers = (n + 1) Required average = (7 + 1) = 8 
Ex. 6 Calculate the average of 1, 3, 5, 7, 9,11,13,15 and 17. 

Sol. As we know, average of first n odd numbers = n Here, n = 9 


.v Required average = 9 












EX. 7 What will be the 

c r . j * Firsl number 4 Last number 

SqI. Ah know, avFira^iH nt t:onn«:ut: 3 VpmiinbRni 3 - 

Here first number = IjuilL thttljuit muHlbCr 3 53 

, u . j I f 53 54 

A Required svRiwre = = =27 

2 2 


Ex.8 Find out the average of 4, 7,10,13,..., 28, 31. Sol. Here, the difference between any two numbers 
written in continuous sequence is 3. Hence, this is a series of consecutive numbers. 

As wfeknerw, ^ of M-wiih*mimbere- Firrt number + L«t min.b« 

ike P fust number = 4ad Iwt number = 41 
-* Required average = ^ = ^ = 17-5 


Ex.9 Find the average of all the odd numbers and average of all the even numbers from 1 to 45. 


Sol. According to the formula 

Average of 1 to ft odd numbers ■ 

Here h the lost odd number = 45 


Last odd number +■ 1 


45+1 46 

Average of 1 to 45 odd numbers =- = — = £3 

2 £ 

Again, according to the formula, 


Average of L to ft oven tuumbora j 


Last even number + 2 


Here T Iwt even number = 44 

Average of 1 to 44 even numbers = ^ ^ ^ = — = S3 

3 2 


Ex. 10 Calculate the average of the squares of natural numbers from 1 to 25. Sol. According to the 
formula, 


Average of squares of first n natural numbers= 


<ft + 1) (2n 4- 1) 
6 


Here, n =25 


Required overage = 


_ 35+ l)(2x35 + 1)_ 2ft x 51 _ 1326 _ 


6 


ft 


221 


Ex. 11 Calculate the average of the cubes of first 9 natural numbers. Sol. According to the formula, 


Average of the cubes of first n natural numbers =- 













4 
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Here, n = 9 

D ., 9 x (9 + l) 2 9 x 100 

Required average =- : - 

44 

= 9 X 25 = 225 

Ex. 12 What will be the average of first 9 multiples of 5? Sol. According to the formula, 

Average of ti multiples of a number= ^ um ^ >gr * ^ 

2 

Hen, n = 9 uid number = 5 

average- - - - 25 

Fast Track Techniques 

to solve the QUESTIONS 

__ £1 

Technique^ 

If the average of n A observations is a{, the average of r\2 observations is a2 and so on, then 

Average of all the observations - + - 

n^ + n2 + . 


Ex. 13 There are 30 boys and 60 girls in a class. If the average age of boys is 12 yr and average 
age of girls is 10 yr, then find out the average age of the whole class. Sol. Here, nj =30,n 2 = 60,% 
= 12, a 2 = 10 








1066 yr 


Average age of the -.^QU&WttbptrlfWirdpress.com 

rti + ttj 

_ 30 X 12 + CO X 10 _ 360+ OOP _ 900 
30+60 “ 90 "SO 


Ex. 14 Pinky bought 20 books at the rate of ? 10 each, 45 pens at the rate of ? 5 each and 15 
pencils at the rate of ? 3 each. Calculate the average price of all the stationary goods. 


Sal. Hfirflj nj = HO, n; = = 1 (^ = 5 i P3 = 3 

+ r . Average price of aJl the stationary goods = + 

n i 

= 30 x 10 + 45 x 5 + 15 x 3 

20+45+15 

= aoo*a25 + 46 = j70 =f ^ 75 
80 80 


^Technique 




f the average of m observations is a and the average of n observations taken out of m is b, then 


Average of rest of the observations=■——— 

m-n 


Ex. 15 A man bought 20 cows in ? 200000. If the average cost of 12 cows is ? 12500, then 
what will be the average cost of remaining cows? 

SoL - f 125130 

Total coat of 12 cowb = 12 x 12500 = ? 150000 
Coat of remaining 3 cows = 200000 -150000 = C 50000 

trtWl 

Averse &f j^inainliig 8 caws ■—-— -T6250 

F**iTr*e* M+th*d 

Here, m = 20 f n = 12 , a = 10000, b = 12500 

i . - . . in N 00* 10000-12x12500 

Average coat of remaining (20 - 12) cows =- 

20-12 

_ 2Q0Q00 - 150000 _ 50000 
3 8 


(Technique® 















(i) if average of n observations is^cPWc when one observation is elimin¬ 
ated, then value of eliminated observation = n (a - b) + b 

(ii) if average of n observations is a but the average becomes b when a new observation is added, 
then Value of added observation =n{b-a) + b 

Ex. 16 In a cricket team, the average age of 11 players and the coach is 18 yr. If the age of the 
coach is not considered, then the average decreases by 1 yr. Find out the age of the coach. 

Sol. Total age of 11 players and the coach = 12 X 18 = 216yr Total age of 11 players =11x17=187 yr 
Age of the coach = 216 - 187 = 29 yr 

Fast Track Method 

Here,n =11+1= 12; Initial average (a) = 18 yr; Last average (6) =18-1= 17yr Age of the coach = n (a - 
b)+b 

= 12 (18 - 17) + 17 = 12 + 17 = 29yr 

Ex. 17 The average run scored by a batsman in 20 innings is 32. After 21st innings, the runs av¬ 
erage becomes 34. How much runs does the batsman score in his 21st innings? Sol. Runs scored 
in 20 innings = 20 X 32 = 640 Runs scored in 21 innings = 21 x 34 = 714 .*. Runs scored in the 21st innings 
= 714-640 = 74 


Fast Track Method 

Here, n = 20; Initial average, a = 32; Last average, (6) = 34 .'. Runs scored in 21st innings = n (b - a) + b 
= 20 (34 - 32) + 34 = 20 x 2 + 34 = 74 

Technique® 

We have n observations out of which some observations (aifa2,a3.) 

are replaced by some other new observations and in this way, if the average increases or de¬ 
creases by b, then 


Value of new observations =a±nb 




where, a = a A +a2 + B3 +■■■■ 
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Note In this formula, the signs of'+' and depend upon the increment or decrement in the average 

Ex. 18 The average weight of 3 women is increased by 4 kg, when one of them whose weight is 
100 kg, is replaced by another woman. What is the weight of the new woman? Sol. Total weight 
increased = 4x3= 12 kg 

.".Weight of new woman = 100 + 12 = 112 kg 

Fast Track Method 


Here,n = 3, a = 100kg, 6 = 4kg 

/. Weight of new woman = a + nb= 100 + 3 X 4 = 112 kg 


[here,'+' sign has been taken as average increases in this case.] 


Ex. 19 The average age of 25 boys in a class decreases by 6 months, when a new boy takes the 
place of a 20 yr old boy. Find out the age of new boy. 


S*k 


As the average age is decreased by 6 months fe,, - yt- 
Tbtal deuefiAdd ■ 2E> x i*12.&yr 

- + . Age of new boy = (Age of bey replaced - Total age decreased] = 20 - 12,5 = 7-5 yi 


Fact Track Method 

rt 

Here* n = 25, q = 20, & = G months = — = 0.5 yr 

12 

Agj& of the new boy - a - 21) - 25 x 0-5 *20 - 12.5 - 7-5 yr 

|here T sign has been taken as average decreases in this case.| 


(Technique^ 


If the average of n students in a class is a, where average of passed students is x and average of 
failed students is y, then 

Number of students passed 

Total students (Total average - Average of tailed students) 

Average of passed students-Average of failed students ” {x-y) 





Ex.20 In a class, there are 75 stu#8f/f#®?5*?f?8fr in the annual examination is 35. 

If the average marks of passed students is 55 and average marks of failed students is 30, then 
find out the number of students who failed. Sol. Let number of failed students = x 

Then, number of passed students = 75 - x According to the question, 

75 x 35 = 30z + 55 (75 - i) => 15 x 35 = 6i + 11 (75 - x) 

=> 5a; = 300 

x = 60 


Fast Track Method 

Her* 1 ft » ■ 66* ■ 56y ■ 30 

Number pf student a ppwd - n ~ 

x - V 

_ 75 (35 - 30) _ 75 x 5 
65-30 * 26 

Number of students wbo failed = 75 - 15= 60 


Technique 


O 


if the average of total components in a group is a, where average of n components (1st part) is b 
and average of remaining components (2nd part) is c, then 

Number of remaining components (2nd pan} - n } a - 7 

(c -Of 

Ex.21 The average salary of the entire staff in an office is ? 200 per day. The average salary of 
officers is ? 550 and that of non-officers is ? 120. If the number of officers is 16, then find the 
numbers of non-officers in the office. Sol. Let number of non-officers = x 

Then, 120x + 550 x 16 = 200 (16 + x) 

=> 12x + 55 x 16 = 20 (16 +x) 

=> 3z + 55 x 4 = 5 (16 + x) 


=» 3x + 220 = 80 + 5x 







=> 5x - 3x = 220 - 80 
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Fs at Track PMhod 

Here.n = 16va = 300^t= &50,c= 120 


= 140 



According to the kuuh, 

Number of ntm-o££icen = ^ ^ 

o-o 

_ IS (200 - 550) 
120-300 

M 16 X {- 350] m lti*35 
-90 " 8 


= 2*35= 70 

AllflnutA Method 

Noo-oGicera Officm 



Ration 35 : 8 

Number of officers (8 ratio) -> 16 
=* 1 ratio-* 2 

Honce h uutuber of iwm-ofE™ (-35} 

(35ratio] ->35x 2= TO 


Note Here, we have taken the office as a mixture of officers and non-officers 

Average Speed 


Average speed is defined as total distance travelled divided by total time taken. 


Average speed 


Total distance travelled 
Total time token 


*• Case I 


If a person covers a certain distance at a speed of A km/h and again covers the same 


distance at a speed of B km/h, then the average speed during the whole journey will 
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be 


2AB 
A + B 


Ex. 22 A person covers a certain distance by car at a speed of 25 km/h and comes back at a 
speed of 40 km/h. What is his average speed during his travel? Sol. Here, A = 25 km/h and B = 40 
km/h 


r '. Required average speed = 


%AB 

A+B 


2 x 25 x 40 
25+40 


2000 

$5 


= km/h 


* Case II 

It a person cover? three equal distances at the speed of A km/h, B km/h and C km/h 

3ABC 

respectively then the average speed during Uie whole journey will he ————— ► 

Ajj + SC + CA 

X.23 If a person covers three equal distances at the speed of 30 km/h, 15 km/h and 10 km/h 
respectively, then find out his average speed during the whole journey. 

Sol. Here, A = 30 km/h, 5=15 km/h and C = 10 km/h 


Required average speed =■ 


SABG 

AB+BC + CA 


3 x 30 x 15 x LO 
450 + 150 + 300 


3 x 30 x 15 x 10 


30 x 15 t 15 x 10 + 10 k 30 
3x30* 15 x 10 


900 


= 15 km/b 


* Case III 

If distance P is covered with speed x, distance Q is covered with speed y and distance R is 
covered with speed z, then for the whole journey, 

* P+Q+A+. 

Average spaed «-———-- 

4 1 4 1 + ■ i- ■ i- ■ h 

x. y z 

Ex. 24 A person covers 20 km distance with a speed of 5 km/h, then he covers the next 15 km 
with a speed of 3 km/h and the last 10 km is covered by him with a speed of 2 km/h. Find out 
his average speed for the whole journey. Sol. Here.P = 20km,Q = 15 km, R = 10 km 












and x = jr =31(01/11, £ = %/tottifiwahboob.wordpress.com 

. Dj v* lk i*Aj ^ + C + ^ . 20 + 15 + ]0 

.. Required i^r^apsed . p^Q + ^~ *J + 15 + io 

x y £ 5 3 2 

45 


■ = — = 3 — km/h 
4+5+5 14 14 


*■ Case IV 

If a person covers P part of his total distance with speed of x, Q part of total distance with speed 
of y and R part of total distance with speed of z, then 

Average speed - -=— ~ * - 

- + - + - +. 

x y x 


Ex.25 Mr. Sharma travels by car and covers 25% of his journey with a speed of 10 km/h, 45% 
of his journey with a speed of 5 km/h and remaining 30% of his journey with a speed of 15 km/ 
h. What will be the average speed of Mr. Sharma for the whole journey? 


Sol, Hero, P = ?$,% = I; I = lOVm/h 
4 

- 45% - — - - Ckm/ti 

100 30 

- 15 Inn/li 

100 10 


A Required average speed 


T 7 T 71 


_!_ + _2_ + _3_ 

4 x 10 30 x 5 10 X 15 


l t 9 f 1 5 + IS + 4 

40 100 50 200 


- — - 7-40 km/h 
27 


Fast Track Practice 

Exercise© Base Level Questions 


1. Find the average of the following set of scores 253, 124, 255, 534, 836, 375, 101, 443,760 [IBPS Clerk 
2011] 













(a) 427 (b) 413 (c) 141 (d) 490 (e) No xg i mw&M- word P ress - com 


2. Find the average of the following set of scores. 124, 856, 331, 227, 963, 338, 259 and 662. 

(a) 570 (b) 660 (cJ141 (d) 350 (e) None of the above 

3. What will be the average of even numbers between 11 to 63? [RRB 2008] 

(a) 37.5 (b) 47 

(c) 42 (d) 37 

4. Find average of all prime numbers between 60 and 90. [SSC (10+2) 2012] 

(a) 72 (b) 74.7 (C) 74 (d) 73.6 

5. Calculate the average of the cubes of first five natural numbers. [LIC ADO 2007] 

(a) 55 (b) 65 (c) 45 (d) 35 (e) None of the above 

6. The average of 8 numbers is 14. The average of 6 of these numbers is 16. What is the average of the 
remaining two numbers? [DMRC (CRA) 2012] 

(a) 12 (b) 6 (c) 8 (d) 10 

7. Average age of 5 boy is 16 yr, of which that of 4 boys is 16 yr 3 months. The age of the 5th boy is 
(a) 15 yr (b) 15 yr 6 months 

(c) 15 yr 4 months (d) 15 yr 2 months 

8. If the algebraic sum of deviations of 20 observations measured from 23 is 70, mean of these observations 
would be 

[SNAP 2012] 

(a) 24 (b) 25 (c) 26 (d) 27 (e) None of the above 

9. Eight consecutive numbers are given. If the average of the two numbers that appear in the middle is 6, 
then the sum of the eight given numbers is 


[SSC (10+2) 2012] (a) 36 (b) 48 (c) 54 fflSP mahboob.wordpress.com 


10. The average of 4 consecutive even numbers is 27. What is the greatest number? [SSC SAS 2010] 

(a) 28 (b) 26 

(c) 32 (d) 30 

11. A businessman purchased 30 TV sets in ? 300000. If the average cost of 15 TV sets is ? 9000, then find 
out the average cost of remaining TV sets. 

(a) ? 20000 (b) ? 12000 

(c)? 11000 (d) 7 10000 

(e) None of the above 

12. The average age of 30 girls is 13 yr. The average of first 18 girls is 15 yr. Find out the average age of 
remaining 12 girls. 

[Hotel Mgmt. 2009] 

(a) 12 yr (b) 10 yr 
(c) 16 yr (d) 10.5 yr 
(e) None of the above 

13. The average of four consecutive numbers A, B, C and D is 49.5. What is the product of B and IP. 

(a) 2499 (b) 2352 

(C) 2450 (d) 2550 
(e) None of the above 

14. The average height of the basketball team A is 5 ft 11 inches and that of B is 6 ft 2 inches. There are 20 
players in team A and 18 players in team B. The overall average height is 


(a) 72.42 inches (b) 72 inches (c) 70.22 inches (d) 70 inches 


15. The average of 13 results is 60. and that of last 7 results is 61, what 

will be the seventh result? 

(a) 90 (b) 50 (c) 75 (d) 60 (e) None of the above 

16. The average of 50 numbers is 38. If the two numbers 45 and 55 are not considered, what will be the 
average of remaining numbers? [UP Police 2009] 

(a) 36.5 (b) 37 

(c) 37.5 (d) 37.52 

17. Average weight of 19 men is 74 kg and the average weight of 38 women is 63 kg. What is the average 
weight (rounded off to the neamest integer) of all the men and the women together? [SBI Clerk 2012] 

(a) 59 kg (b) 65 kg (c) 69 kg (d) 67 kg (e) 71 kg 

18. The average marks of 30 students are 45 but after checking, there are two mistakes found. After adjust¬ 
ment, if a student got 45 more marks and other student got 15 less marks, then what will be the adjusted 
average? [SSC CGL 2012] 

(a) 45 (b) 44 (c) 47 (d) 46 

The average of nine numbers is 50. The average of the first five numbers is 54 and that of the last three 
numbers is 52. Then, the sixth number is (a) 34 (b) 24 (c) 44 (d) 30 

20. The mean marks obtained by seven students in a group is 226. If the marks obtained by six of them are 
340, 180, 260, 56, 275 and 307 respectively, find the marks obtained by the seventh student. 

(a) 164 

(b) 226 

(c) 340 

(d) Cannot be determined 

21. A cricketer has a mean score of 60 runs in 10 innings. Find out how many runs are to be scored in the 
eleventh innings to raise the mean score to 62? 


(a) 80 (b) 81 (c) 83 (d) 82 
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22. The mean weight of 34 students of a school is 42 kg. If the weight of the teacher be included, the mean 
rises by 400 g. Find the weight (in kg) of the teacher. 

(a) 66 (b) 56 (c) 55 (d) 57 

23. The average weight of 21 boys was recorded as 64 kg. If the weight of the 'teacher was added, the av¬ 
erage increased by one kg. What was the teacher's weight? [Bank Clerks 2011 ] 

(a) 86 kg (b) 64 kg (c) 72 kg (d) 98 kg 

(e) None of the above 

24. The average age of 14 girls and their teacher's age is 15 yr. If teacher's age is excluded, then the average 
reduced by 1. What is the teacher's age? [SSC CGL 2013] 

(a) 29 yr (b) 35 yr 

(c) 32 yr (d) 30 yr 

25. The average of six observations is 12. The average decreases by 1 when a new observation is included. 
What is the seventh observation? [Delhi Police 2009] 

(a) 1 (b) 3 (c) 5 (d) 6 

26. The average age of a class is 35 yr. 6 new students with an average age of 33 yr joined in that class, 
there by decreasing the average by half year. The original strength of the class was [SSC (10+2) 2012] 

(a) 14 (b) 18 (c) 16 (d) 20 

27. The average age of 5 members of a family is 25 yr. If the servant of the family is included, the average 
age increases by 40%. What is the age of servant? 

(a) 85 yr (b) 90 yr (c) 73 yr (d) 55 yr 

28. The average age of 4 members of a family is 25 yr. If head of the family is included in this group, then 
average age increases by 20%. Find out the age of the head. [Delhi Police 2008] 


(a) 45 yr (b) 50 yr (c) 55 yr (d) 60 yr 


29. The average weight of 10 of 42 kg and 38 kg are replaced by 

2 men. Find the average weight of both the men. 

(a) 46 kg (b) 45 kg 

(c) 42 kg (d) 44 kg 

(e) None of the above 

30. The average age of a committee of 11 persons increases by 2 yr when 3 men of 32 yr, 34 yr and 33 yr 
are replaced by 3 women. What will be the average age of those 3 women? [RBI 2008] 

W ^ 411 yr 

J 

fq) 41 yr |W) 40-1 yr 

■S 

(s) None of the above 

31. The average age of 30 women decreases by 3 months if a new person Priyanka is included in place of 
a 25 yr old woman. Calculate the age of Priyanka. 

(a) 17.5 yr (b) 20 yr 

(c) 30 yr (d) 22 yr 

(e) None of the above 

32. Average of ten numbers is 7. If every number is multiplied by 12, what will be the average of new 
numbers? 

[SSC (10+2) 2009] 

(a) 7(b) 9 
(c) 82 (d) 84 

33. The average temperature of Delhi for four days in a particular month is 48°C. If the average temper¬ 
ature of second and third days is 34° C and the ratio of the temperatures of first and fourth days is 9 : 11, 
then find out the temperatures of first and fourth days. 


(a) 45.5°C, 49.9°C (b) 32.4°C, 39.8°C (c) 43.4"C, 68.2°C (d) 52.4°C, 46.8°C (e) None of the above 


34. The mean temperature of Tuesday to Thursday was 34°C. If 

the temperature on Thursday was 4/5 that of Monday, the temperature of Thursday was 

[SSCFCI2012] 

(a) 35.5°C (b) 34°C 
(c) 36.5-C (d) 36°C 

35. The average of 11 numbers is 36. Out of these 11 numbers, the average of 9 numbers is 34. If the ratio 
of remaining two numbers is 2 : 3, find out the smaller number. [Hotel Mgmt. 2009] 

(a) 18 (b) 36 (c) 54 (d) 48 (e) None of the above 

36. Roshan bought 5 pants at ? 25 each, 10 shirts at ? 50 each and 15 ties at ? 35 each. Find the average 
price of all the articles. 

(a) ? 38.33 (b) ? 45 

(c) ? 60 (d) ? 45.33 

(e) None of the above 

37. The average weight of a class of 15 boys and 10 girls is 38.4 kg. If the average weight of the boys is 40 
kg, then what is the average weight of the girls? [CDS 2013] 

(a) 36.5 kg (b) 35 kg 

(c) 36 kg (d) 35.6 kg 

38. The mean weight of 150 students in a class is 60 kg. The mean weight of boys is 70 kg and that of girls 
is 55 kg. What is the number of boys in the class? 

[CDS 2012] 

(a) 50 (b) 60 


(c) 75 (d) 100 


39. The average monthly income ? 7350. One member passes away 

and the average monthly income becomes ? 6500. What was the monthly income of the person, who is no 
more? [SSC CGL 2007] 

(a) ? 6928 (b) ? 8200 

(c) 7 9900(^X13850 

40. The average of 5 consecutive odd positive integers is 9. The least one among them is 
[SSC Multitasking 2014] 

(a) 5 (b) 3 
(c) 1 (d) 7 

41. The average of the test scores of a class of W students is 70 and that of W students is 91. When the 
scores of both the classes are combined, the average is 80. What is re/m? 

(a) 11/10 (b) 13/10 

(c) 10/13 (d) 10/11 

42. If 47a + 476 = 5452, what is the average of a and 6? [SNAP 2012] 

(a) 116 (b) 23.5 

(cj 96 (d) 58 

(ej None of the above 

43. The average salary per head of all workers of an institution is ? 60. The average salary per head of 12 
officers is ? 400. The average salary per head of the rest is ? 56. Then, the total number of workers in the 
institution is 

(a) 1030 (b) 1032 


(c) 1062 (d) 1060 


44. A car travels a certain distance fhfe°^eed of 42 km/h and from town B to 

town A at a speed of 48 km/h. What is the average speed of the car? [Bank Clerks 2008] 

(a) 45 km/h 

(b) 46 km/h 

(c) 44 km/h 

(d) Cannot be determined 

(e) None of the above 

45. A man divides his total route of journey into three equal parts and decides to travel the three parts with 
speed of 15 km/h, 10 km/h and 5 km/h, respectively. Find his average speed of during journey. 

(a) 2.28 km/h (b) 9 km/h 

(c) 14 km/h (d) 8.18 km/h 

(e) None of the above 

46. Mr. Bundda travels in his car and covers 1/4 part of his journey with 8 km/h, 3/5 part with 6 km/h and 
remaining 3/20 part with a speed of 10 km/h. Find out his average speed during the whole journey. 

(a) 6.83 km/h (b) 9 km/h 

(c) 4 km/h (d) 8.5 km/h 

(e) None of the above 

47. A man spends an average of ? 1694. 70 per month for the first 7 month and ? 1810.50 per month for 
the next 5 months. His monthly salary if he saves ? 3084.60 during the whole year is 

(a) ? 2400 (b) ? 3000 

(c)?1000 (dj? 2000 

48. The average marks of 120 students are 35. If the average of passed students was 39 and failed students 
was 15, then find the number of students who have passed. 


[SSCCGL2012] (a) 80 (b) 100 
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(c) 120 (d) 140 

49. A person covers 9 km with a speed of 3 km/h, 25 km with a speed of 5 km/h and 30 km with a speed 
of 10 km/h. Find out the average speed of person. 

[LIC ADO 2007] 

(a) 5— kn/h (b) 11- km/h 
11 9 

(c} 0— km/h (d) 5— km/h 

11 11 

(e; None of me above 

50. In the afternoon, a student read 100 pages at the rate of 60 pages/h. In the evening, when she was tired, 
she read 100 more pages at the rate of 40 pages/h. What was her average rate of reading, in pages per hour? 

(a) 48 (b) 50 (c) 60 (d) 70 

51. Five years ago, the average age of P and Q was 15 yr. Now, average age of P, Q and R is 20 yr. What 
whould be the age ofR after 10 yr? 

(a) 35 yr (b) 40 yr (c) 30 yr (d) 50 yr 

52. The average of four positive integers is 73.5. The highest integer is 108 and the lowest integer is 29. 
The difference between the remaining two integers is 15. Which of the following is the smaller of the re¬ 
maining two integers? 

[Bank Clerks 2009] (a) 80 (b) 86 (c) 73 

(d) Cannot be determined 

(e) None of the above 

53. The daily minimum temperature of a place in a certain week, beginning from Monday was 20°, 18.6°, 
17°, 21.4°, 19° and 19.8°. It was known that the average of the whole week was 19.5°. The minimum tem¬ 
perature on Sunday was 


(a) 16.9° (b) 11.6' 


(c) 20.7° (d) 12.8 < 
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54. The average age of two boys and their father is greater than the average age of those two boys and their 
mother by 3 yr. The average age of the four is 19 yr, If the average age of the two boys be 5%yr, then find 
the age of the father and mother. [SSC Multitasking 2014] 

(a) 37 yr and 28 yr 

(b) 47 yr and 38 yr 

(c) 50 yr and 41 yr 

(d) 35 yr and 32 yr 

55. The average salary of the entire staff in an office is ? 500 per day. The average salary of officers is ? 
750 and that of non-officers is ? 250. If the number of officers is 15, then find the number of non-officers 
in the office. 

(a) 25 (b) 10 (c) 15 (d) 20 

Exercise © Higher Skill Level Questions 

1. A has double the money of B and B has 50% more money than C. If average money of all the three 
persons is ? 12000, how much money does A have? 

11 11 

, l 516000 ^ 316000 

(c) T (d) T 3 ***** 

11 11 

(e) None of nhe Above 

2. A cricketer scored some runs in his continuous 9 innings. He scored 100 runs in his 10th innings and 
increases his average by 8 runs. What 

was the average of his runs at the end of 10th innings? [LIC ADO 2008]] 

(a) 20 (b) 24 


(c) 28 (d) 32 






(e) None of the above 3. Three y ea^^6^fSffl ly of five members was 27 yr. The 
present average age is also 27 yr after the inclusion of a child into the family. Find the age of the child. [UP 
Police 2008] 

(a) 16 yr (b) 12 yr 

(c) 24 yr (d) 20 yr 

4. AvBragQ weight qf thr^e bqys P t T md S 

u 54- kg r wWIh th« Arang* weight of 
3 

three boya 7J F and G ih 53 kf. What is 
the average weight af 7^ R t F aud (7? 

[Biol dob nun 


fa) 53.8 kg 

(b) 52.4 kg 

(c) 53.2 kg 

(d) Cannot be determined 

(e) None of the above 

5. The average runs scored by a cricketer in 42 innings, is 30. The difference between his maximum and 
minimum scores in an innings is 100. If these two innings are not taken into consideration, then the average 
score of remaining 40 innings is 28. Calculate the maximum runs scored by him in an innings? [SSC SAS 
2010] 

(a) 125 (b) 120 (c) 110 (d) 100 

6. The average age of 5 sisters is 20 yr. If the age of the youngest sister be 4 yr, what was the average age 
of the group of sisters at the birth of the youngest sister? 

(a) 25 yr (b) 15 yr (c) 18 yr (d) 20 yr (e) None of the above 

7. The average marks obtained by 120 students in an examination is 30. If the average marks of passed 
students is 40 and that of the failed students is 10, what is the 25% of the number of students who passed 
the examination? 


(a) 30 (b) 20 (c) 40 (d) 15 (e) None o mm^ boob - word P ress - com 


8. A cricketer played 80 innings and scored an average of 99 runs. His score in the last inning is zero run. 
To have an average of 100 at the end, his score in the last innings should have been 

(a) 10 runs (b) 1 run 

(c) 60 runs (d) 80 runs 

Ifx+y+z -13, then the maximum value of (x - 2) (y + 1) (z - 3) is 

[SSC FCI 2012] 

(a) 25 (b) 30 (c) 54 (d) 27 10. A class is divided into two sections A and B. Passing average of 20 students 
of section^ is 80% and passing average of 30 students of section B is 70%. What is the passing average of 
both the sections? [SSC CGL 2009] 

(a) 72% (b) 74% 

(c) 75% (d) 77% 

11. The average age of 4 members of a family is 20 yr. If youngest member is 4 yr old, what was the aver¬ 
age age of family at the time of the birth of youngest member? 

foj 27 yr (b .I yr ten id yr (d) 22 yr 

J J 

fa) None of the above 

12. The arithmetic mean of the scores of a group of students in a test was 52. The brightest 20% of them 
secured a mean score of 80 and the dullest 25%, a mean score of 31. The mean score of remaining 55% is 

(a) 54.6% (b) 45% 

(c) 50% (d) 51.4% 

13. A car reached Raipur from Somgarh in 35 min with an average speed of 69 km/h. If the average speed 
is increased by 36 km/h, how much time will it take to cover the same distance? 


[Bank Clerks 2009] (a) 24 min (b) 27 min 


(c) 23 min (d) 29 min 
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(e) None of the above 

14. The average weight of 4 men A, B, C and D, is 67 kg. The 5th man E is included and the average weight 
decreases by 2 kg. A is replaced by F. The weight of F is 4 kg more than E. Average weight decreases 
because of the replacement of A and now the average weight is 64 kg. Find the weight of A. 

(a) 78 kg (b) 66 kg (c) 75 kg (d) 58 kg (e) None of the above 

15. 3yr ago, the average age of a family of 5 members was 17 yr. Even after the birth of a child, the average 
is same today. Find out the age of child. 

[LIC AAO 2008] 

feMyr ^3y» 

Mow of ttie above 

16. The average age of three boys is 15 yr. If the ratio of their ages is 3 : 5 : 7, what is the age of the oldest 
boy? [LIC AAO 2008] 

(a) 7 yr (b) 14 yr (c) 20 yr (d) 21 yr 

(e) None of the above 

17. 5 yr ago, the average age of Rashmi and Surbhi was 20 yr. Now, the average age of Rashmi, Surbhi 
and Meeta is 30 yr. What will be the age of Meeta after 15 yr? 

(a) 35 yr (b) 55 yr (c) 59 yr (d) 67 yr (e) None of the above 

18. The average weight of 60 students in a class was calculated to be 40 kg. Later, it was found out that the weight of 
one of the students was calculated as 36 kg, whereas his actual weight was 33 kg. What is the actual average weight of 
the students in the class? [Bank Clerks 2009] 

(a) 39.90 kg (b) 39.95 kg 

(c) 39 kg (d) 38 kg 


(e) None of the above 


19. A person bought some oranges worth^Peacf?of^tKe* ?!pe^T??f lP^Pat A1, A1.50, A 1.80, A 2 and A 2.25 per 
orange, respectively. What is the average price of an orange? [SSC FCI2012] 

(a) A 1.91 (b)Xim 

(c) A 1.58 (d) X 1.80 

20. Average of a, b and c is 11; average of c, d and e is 17; average of e and/is 22 and average of e and c is 17. Find out 
the average of a, b, c, d, e and f [CBI2009] 

15- (b) ia! fC) 21- f<# 16- 
a 2 3 2 

21. The average age of 54 girls in a class was calculated as 14 yr. It was later realized that the actual age of one of the 
girls in the class was 10.5 yr but it was calculated as 13 yr. What is the actual average age (round off) of the girls in the 
class? (Find the approximate answer.) 

(a) 10.50 yr (b) 12.50 yr 

(c) 12 yr (d) 14 yr 

(e) None of the above 

22. The average age of a man and his two twin sons born on the same day is 30 yr. The ratio of the ages of father and 
one son is 5 : 2, what is the father's age? 

[Bank Clerks 2009] (a) 50 yr (b) 30 yr (c) 45 yr (d) 20 yr (e) None of the above 

23. The ratio of pens and pencils in a stationary shop is 3 : 2, respectively. The average number of pens and pencils is 
180. What is the 30% of number of pencils in the shop? 

(a) 150 (b) 144 

(c) 245 (d) 115 

(e) None of the above 

24. If the average of the ages of Rakesh and Mohan is 15, average of the ages of Mohan and Ramesh is 12 and the 
average of the ages of Rakesh and Ramesh is 13, then the age of Mohan, is 


[CGPSC2013] 
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(a) 16 (b) 13 (c) 14 (d) 12 (e) None of the above 

25. A cricketer has a certain average for 10 innings. In the eleventh innings, he scored 216 runs, there by increasing his 
average by 12 runs. Find out his new average. [Bank Clerks 2011] 

(a) 96 (b) 84 (c) 97 (d) 87 (e) None of the above 

26. A cricketer whose bowling average is 12.4 runs per wicket, takes 5 wickets for 26 runs and there by decreases his 
average by 0.4. Find out the number of wickets taken by him till the last match. 

(a) 75 (b) 81 (c) 85 (d) 79 (e) None of the above 

27. Nine friends have a dinner in a hotel. Eight of them spent X 12 each on their meals and the ninth spent A 16 more 
than the average expenditure of all the nine. Find out the total money spent by them. [Hotel Mgmt. 2010] 

(a) X 126 (b) X 135 (c) X 111 (d) X 141 (e) None of the above 

28. The average weight of the students in four sections A, B, C and D is 60 kg. The average weight of the students of A, 
B, C and D individually are 45 kg, 50 kg, 72 kg and 80 kg, respectively. If the average weight of the students of section 
A and B together is 48 kg and that of B and C together is 60 kg, what is the ratio of the number of students in sections A 
andD? [SSCCPO2013] 

(a) 12 : 7 (b) 4 : 3 

(c)3\2(d)8:5 

29. The average age of students of a class is 15.8 yr. The average age of boys in the class is 16.4 yr and that of the girls 
is 15.4 yr. Find out the ratio of the number of boys to the number of girls in the class. [SSC CGL 2011] 

(a) 3 : 1 (b) 5 : 2 (c) 2 : 3 (d) 3 : 7 

30. In a certain examination, the average marks of an examinee is 64 per paper. If he had obtained 18 more marks for 
his Mathematics paper and 4 more marks for his English paper, his average per paper would have been 66. How many 
papers were there in the examination? 

[Bank PO 2010] 


(a) 11 (b) 13 


(c) 9 (d) 


yoursmahboob. word press, com 


(e) None of the above 

Answer with Solutions 

Exercise © Base Level Questions 


1- (£} Required average ; 


Sum af MVM&®#hboob.wordpress.com 


1'umbar of scores 
253 4 124 4 255 4 534 4 636 

4 37b 4 101 4 443 4 760 


9 


3GB1 

s' 


: *IQH 


2. (ej Required average 

134 4 356 4 3314 227 

4 A63 4 333 4 259 4 632 


a 


3760 

! - 1 

3 


■ 470 


3. (d) Evan numbers between 11 co G3 ® 12 P 

14, m 13, 20. .62. Clearly, this is a 

series of consecutive even numbers. 
According to the formula, 

Avijrago of consocmlvio «uen numbers 


= First number 4 Last number 

2 

12 4 62 74 __ 

■ — —- = —. a 37 

3 3 


4. ( b) Average of all primo numbors b«tWMIl 
60 -and W 

61 4 67 4 71 4 73 4 79 4 B3 4 E9 


7 

£0 As per the formula, 

Average of the cubes of let 'ja r natural 


numbers 


whene, p = B 


njn 4 Xf 


A 


Required average - 


S (3 4 if 


4 

5 K3G 


= 5x9 = 46 


6. Average nf R numhers * 1 4 


Sum of 3 nsjmfeors =14 X 8 =112 

5 tm ! m ■ iy dutrago ot 6 numbers = 16 

Sum of 6 numbers = 16 x Ef = g-5 

Sura of remaining two numbers 

Sum of 3 numbers Sum. of 6 numbers 

= 112 - 0G = 1G 

3 urn of two number IS 

Avoragn =-— — = B 

2 9 













7. <*) Average, age of 5 boys = ^rsmahboob.wordpress.com 


Sum of ago of b buys = !6 X h - HO- yr 
Average aye of 4 buys = 16- yr 3 months 

T " 1 

^ 16 yr + — yr = 16 yr 4 — yr 

n 4 


Sum of ages of -1 boys =■ 4 x 


(■■ * i)" 


a 64 4 1 - EG yr 

. + . Age of Gth boy■ $30 - 655vr=15yr 

e ... _, Sucn of observation. 

B, (e) Mean es ~ —— 

Numbox of observation 
Sum of obsorywtioo is given ass = TO 
Number nf observation = 20 
TO 

Maan = — = 3b 

20 

Hub hare obEErvatlun starts From 23. 
j. Mean - 23 + 3_S — 20 S 


*9. \h) Let's eight sequentially number are 
x r x + x X + 2, X 4 3, X + 4. X + Sr X +■ 6 
and x + 7. 

According to the question. 

x 4- 3+ x 4- 4 _ 

■= b 

2 

2 v _l 7 

=> - 6 ^ 2a + I = 12 

a 

2x ™ 5 m x ■ - 
2 

.+* Sum of all eight numbers 
b + x# H xf H if+ 3 + xf 4 

+ x + 6+ x + e + ^ + 7=8w + a& 

= fi k ^ + aa = jfl + as = 4 ft 

z 


iCL (dj l.OX \ho four consocuuvo qvqt\ numbers 
are xf x 4 i! x 4 4). (xr 4 S), 

Clearly, this is a series of consecutive even 
numbers. 

According to the formula. 

Average of consecutive numbers 


First number 4 Last number 

=t - - - - 

.* a7g * + c* + q 

2 

=* x 4 3 * 27 
A X =24 

CrmarnsL number = 4tb consecutive fNcm 

number = U+ 0)=34 + fl=30 


11. (C) Total cost of 30 TV sets = ? 300000 Total cost of 15 TV sets 


= 9000 x 15 = 135000 Total cost of remaining 15 TV sets 







300000 - 135000 = 165000 Average ®«ttgW eSS - COm 


16bOOO 

15 

Fast Trask Matliad 


= T 11000 


Hare, m = 3D, n = 15 


a - 10000, b - 9000 


Average of rama.in.inq TV seta 


md — nb 
- h 


D?y TeclMuque 2] 
Average rose of remaining (30 - 15j TV sets 
30 X 1DUO0 - 15 X 9000 

30 - lb 

_ 30DG0D 135000 

= I6BOOo" MiMo 

15 

1Z. (b) 'total Eifie rif at) a iris = 30 X 13 = M0 yr 
Total age of 15 girls ■ IB X 15 - 270 yr 
A Age of remaining 12 girls 
- 300 - 270 = 120 yr 

I 20 

Required average =* -^ 10 yr 

12 

Fae-t Trask Vl^thnd 


Here, ih = 18* ifc =13 

= 15 yr, aft = ? 

Average = ^ 4 ^ ihy Technique l| 
n, + a?, 

12 _ 13 x 15+ 1Z^ 

IS +13 


13 X 30 = K?0 


J2tt« = 300 - 370 

i T-l. 


%t = 


130 

12 


= lOyr 


1$. (a) Lee cue munuers A & C ana u are 
K x + i H ,v + 3 amt x + 3r rflspftd.ively, 
According to the question, 

jt + jjc + 1) 4 ter 4- 3> ■*■ Cjt + „ 13 s 

4 


4)f + BHX +95 
4x = 198 - 6 
192 

- =^> 


> r = 


Jf ^+fl 


nie required product = 1? X D 
= (X + 1) X [x 4 3Q 

= (45 4 1] [43 4 3D = 40 x 51 = 2493 

14. (ft) Overall average height = + J ^ : 

Hi + "a 


= 30, > = 5 ft 11 Inctm 









yoursmahboob. word press, com 

-5 k 1E + II =71 inL'liHf 


™ 10, Qg — 0 ft 2 inches 
= 0 X 12 4 2 =• 74 inches 


Overall height = 


tm {71) HhflB9(7fl 

30 + 18 


1430 4 1332 , 

=-= 7242 inches 

38 

15- (d) According’ to Lhe fundanieriUil formula. 
a=£ 

N 

IA - Average, £ - Sum, N - Number] 

From the question, BO = — 

13 

£ ^ GO X 13^780 

Sum of first seven results = 59 X 7 « 413 
Sum of Last seven resuns = Bl x 7 = 127 
7th result = Sara of feat seven re&ults 

4 Sum oF last seven results 
Sum ef ail the results 
= (413+ 427- 


= (B4D - 730} = AO 

Mott Sum of f rst seven results when added to the 
S4^r of Iwt seven nmdc*. then repetition of 
result cakes place. 

10- Lc? According to CfiO basic formula of 
* 5 

average. A = 

N 

EA = Average. S = Sum r jV = Number! 



£=3Bx5O=i9U0 

Sum oF remaining numbers after 
eliminating 45 and 55 

- 1900 - £43 + 55} ^ 1 BOO 
Aunragr of remaining numbers 

_ Sum of remaining numbers 

Ro-mainiruj numhnr 
1800 _ 18O0 _ 37 ^ 

(50 - 3 48 


17- (d) ticre. = 19. ^ =74. ^ = 38, ^ = 63 
Total average weight- = — 4 

+ "3 

(19] (74) + (33} «E& 380O 

19- 4 38 57 ” ' ' 


15. (&) ThtaL number of all students of the class 
= 30 x 4&= 1350 
-■. New uveragu alter iidjus-tmtsuL 

1350 - 45 4 13 1320 __ 

■-*-= 44 

30 30 

19- (&} Required number 

n 50 Xfl - (54 X 5 + 3 X 52) 

- 450 - (270 4 150) - 4F0 420 - 24 








20. (a) Sum of marks of 7 student 
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= Mean X Number of student 

= 226 X 7 = 1582 Now, total marks of 6 students 
= (340 + 180 + 260 + 56 + 275 + 307) 

= 1418 Marks obtained by seventh student 

= Total marks of seven students 

- Total marks of six students 

= 1582- 1418= 164 

21. (d)Here, n = 10. a = 60, b = 62 

Number of runs scored in 11th inning = n (b - a) + b [by Technique 3] = 10 (62 - 60) + 62 = 20 + 62 = 82 

22. (6) Here, n = 34,a = 42 and b = 42.4 
Weight of the teacher. 

= n{b - a) + b = 34(42.4 - 42) + 42.4 = 13.6 + 42.4 = 56.0 kg 

23. (a) Here, n = 21, a = 64 , b = 65 
Weight of teacher = n(b - a) + b 

= 21(65 - 64) + 65 = 21 + 65 = 86 kg 

24. (a) Sum of 14 girl's and teacher's age 

= 15x 15 = 225 Without teacer's age, sum of 14 girl's age 
= 14 XI4 = 196 .'. Teacher's age = 225 - 196 = 29 year 


25. (C) Total of 6 observations = 6 X 12 = 72 


Total of 7 observations (including the = 11-12 = 5 Fast Track Method 7th 

observation = n (b - a) + b 

[by Technique 3] where, initial average, a = 12 Last average, i> = (12-1) = 11 
n = <5 Now, 7th observation = 6 (11-12) +11=-6+11=5 
26. (6) Let the number of students in the class = v 


According to the question, 

35x + 6 X 33 



if + 0 


=> 35* + 135 - 345 {x + S) 

=*■ 3&x + 199 ■ 34-5* + 20? 

=> ■ 207 - 193 X rn — m 13 


0.5 

x = 13 day s 


27. (a) Total age of 5 members 


= 25x5 = 125yr Total age of 5 members and the servant 


■(' 


25+ 25 X-1 Xfl 

looj 


;) 


= 35 X 6 = 210 yr/. Age of the servant = 210 - 125 = 85 yr 
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Hare, n: ■ 5 

initial average a - 25 

40 

Last average. b ^ 25 + 25 X -- 

100 

^36 + 10*35 

Age of the servant = (b - **) + ft 
S S <35 - m + 3S 
^=50+35 = fl5 yr 

28. (ft) ThLaJ age of 4 member* -i £5 X 4 ai IQtl yr 


IfctiiL oye of 6 members including p .he head 
= 5X^25+ 3&x Zt) l 

V 300 J 

= 6x30 = l&Oyr 

-'- Ay« i:l :.hiii ;i...:d = 1 b0 l00 = 50 yr 

FaSft Track Method 

HerB„ n = 4 Initial average, a * 25 

Last average, b = 25 4- 20% X 25 

„ c 20X 25 _ 

= 25 +-— 30 

IDO 


Age u£ the head = n (h - a) * b 


[by Technique 3] 
« 4£3D 2 Eft + 30 = 4x5+3D=50yr 


29, (ft) Total weight al 2 man 

- 1 x 10 + [42 + 33) 
= 10 -I- 30 = 90 >.g 
p\ Average weight of 2 men 



Fast Track Method 

Here, n — 10, a - 42 + 3E = SO kq r b •* I kg 
Total weigh: of hoth men = a 4 nb 

iby Technique 4] 
= B0 -h 10 x 1 = 00 kg 


Cflj 

** Averayu weight yf toth rtLun = -— = 4b 3vj 


30- (cf) Total age of 3 women 

-2x11+ <33 +33 + 34) 
H 22 + as = 121 yr 


Average age of 3 women 
3 3 

Fast Track Mcr-hcd 
Here, n =i 1 l r 


a = 32 + 33 + 34 s yr 
b = 2yr 

:+ Age Off 3 women = a + nb 

m yg + ii x2«99 + 22 = 


121 yr 
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.\ Averaya age of 3 warned 

= l^=40lyr 
3 3 

[Average increases, banoe ’+ r sign - a -+ nb) 
has been taken] 

31- £fl) Here, average dt'cieases by 3 months or 

12 

Sum of ayes decreased 

= 30 X - = - 

12 2 

Age of Friyanka £25 7.5) ■ 17.5 yr 

Fact Track Mptivid 

llcro.n — 30, a = 25 yr r b = — yr 
12 

Age of Priysnka = a nb Tby Technique 4] 

- 25 - 30 X — 

12 

w2 5 -±* 

2 

= 25 — 7,5 =17.S yi 

(Here, ’ r sign (ij - fjb) h-us bMfl isken as 
average decreases tn this case ] 

3®. (dj Hera Initial avunige - 7 

As we know Thai, tf all tha numbers are 
multiplied by a certain number,. then their 
averse* must be a multiple of Lbai number. 
New average = 7 X 12 = B4 
33, [e> Total temperature of first and fourth day 
w f4 X 4& - 2 X 34fC 
3(192 eefc H 124°c 
now, according to the question, 
Temperature of the firsc day 


9 

= X 124 
20 


= 55.a fl C 


Temperature of fourth day 

= — X \Z* =66^C 
20 

34, (dj Ttomp*rawr* of (Mon + Tus + Wed) 

- 37 H 3= i ll a C 

Temperature of (Tub + Wed t Thai 
= 34x3= 102 fl C 
Tomperatum of (Mon — Thu) 

= 11 rc - iorc = 

4 

Temperature of [Mon — — (Mon)] = 9 

b 

TemparaLure of Monday =9X5= 45*£ 

.% TemparaLura of Thursday 

- 45 X - = 3 5*C 

5 

35. (ft) Sum of 11 nurnbara = 30 X 13 = 396 
Sum of 9 numbers = 34 X f = 305 

Sum of remaining two numbers 
= 396 - 306 = 90 


The smaller number * 
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ZXBD 1RD 

' a + 3 “ s 




36. 


(0 Haro, % = 5, ^ = 10, flj = 25, 

■% = 50, S} = 35 
According to tbs formula, 

%% + ^ * *Mi 

dj + 

[by Technique 1J 


Av^fage (moo = 


. b X2b + 10 x BO + tS *35 
5 + 10 + IE 
25 + 100 + 105 _ 230 
6 


f 38.33 


1 + 2+3 

37. (e) Glvnn ihat„ number of hoys (n,)=15 
Number Of girls (Jfc) = 10 
Average weight of boys and gliis = 35.1 >.y 

Average oF boys = 40 kg 
Let average of girls be 

By formula, average - — 

% + 

15(40) + 10 X ^ 


36.4 

1B+ 10 

35.4 X 25 » 600 + 10^ 
960 - bOO 

^ ■“ 


10 


390 

10 


3Gkg 


38. 


10 Given that, total number of students 
ci 150 aft [jtj F and mean weight of 150 
students ** 90 kg. The mean weight of boys 
a ( ■ 70 kg end the mean weight of girls 
^ = 50 kg 

Let and he the number of boys and 
girl, respectively. 

/. jr + ng - 150 ...[i> 

11 ^ + 11 ^ = 1650 ...m 

Average weight = *" n 

*h + % 

[by Technique 1} 
70^ + 5&£3a 


60 i 


ISO 


=* 70ni + SSffe - 9000 

-i 14rlj - 11 = 1800 [id) 

On sublructiiLg Eg. [ii> fiocn kq. tiii) r we get 
3r^ = 150 =+ n 3 - 50 
Hence, required number af boys is 50. 

39- Id Monthly income of 4 persons 
= 7350 X 4 = ?2A40Q 
Monthly income of 3 persons (pjtcLudmq the 
dead person} = E5D0 XH = ( 19E0Q 
+* Monthly income of dead person 

= S94O0 -19500 = T9900 

Feat Track Mrth&d. 

Required inDgme ^ n (a h) + fr 
whom. n = 4 
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Initial tfvorugu, «a = 7 73bQ 

Last aV«rgcj(f, b = ? G600 
Monthly income of the pGfSoiX who is no 
more = 4 {735U 0500) -+ B5U0 

S4XB50+ B5Q9 
-3400 + G5Q0 = ¥9900 

40. £fl) Lsl Che 5 consecutive odd positive 
Integers be x + 1 r x + 3,x + 5,x + 7, x + 9 

. Sum of oJL tertna 

Average = -- 

Number of terms 

Jt + 1 + jt -I- 3+ jc -I- b+ ji 





0 = 


9 = 
45 = 


iff + 25 


5 

5x + 25 


-I- 7 + x + B 

5 


-> 5x - 45 - 25 

5sc — 20 => jt = 4 

True toast one is x + 1 = 1 + 1 = 5 


41. (£fl According to the question. 


70 m + 91 n — BO Un * 
70m + Sin - 00m + Bfln 

10m - lln — w — 


11 


42, £(fl 47le + b) m 5452 

=* at Jl ° ^4^2 ^ 

47 

Average value 

a + b It® 


2 


= b3 


43- it) Lml Lin; LGIfll matnbtri; o!' workers = x 
According to the question,. 

E0*= J 2X400 4 5Rf*-13) 
=4 00 a - 50 x - 4000 - 572 
-> 4x =4128 X = 1032 


£ej If two equaJ distances are coveted at 
difleffifiL speeds al A Lntfh and B km/h 
respectively; then 

Avorago speed during cho whole journey 

2AB 


A + B 


km/h 


Average Speed of the car 

% x 42 *: 43 2 x 42 x 4fl 

42 + 40 99 

= 44.3 knvh 


46. (cfl We know that, if three equal distances 
are covered at different speeds of A, B and 
C km/h respectively, then average speed 
during whole journey 

-3AfiC ^ 

AB + BC + CA 


Acquired average speed 
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3 X ]ft X IQ X ft 
15 X 10 + 10 X5t 15 X 5 
3 x 15 x 10 * 5 = 3 x 15 x 10 k 5 
15fl+'5D+75 275 


= 6.18 kvnfh 

44. Cfl} According co the average speed formula, 


P 





3 

SO 


X = 8 krry'hi, y = E fcjiyh, e — 1U tm/h 

Moqysrod average spood = —-i-- 

x y t 

1 

” -J— + _J_ + 3 

4 X B &Xft 20X10 


1 + -L +JL 

32 10 200 


800 


25 + + 1 2 H7 

300 


= 6JB3 kmj'Ti 


47+ Let the monthly salary of a man - 7 x 
The annuel salary ±= T 12x 
Anrordlng in the quatkon, 

Ail usually standi of a mvfi 

= 7x1004.70 + 5 X 1010,50 

= ¥20915.40 


His monthly spends 

," sf i7«. 85 

12 

, .. 3084.50 

and monthly saving = - = ? 257.05 

12 


7 + His monthly salary 

= 17 ^ 05 + ^ 7,05 = 7 2000 


48. it) Hert. n = 120, a = 35,* = 39,y = 15 

Hundjer of students passed - ———— 

[x - y) 

^ 1B0C3B- 15 _ 120 « 20 
09-1© 24 


llsy Technique 5] 

= 100 stud ants passed 

4S+ (a} liens, r = 3 mx 0 = K5 kn. i? = ao im 
x = 3 tm/h. y = 5 tnyh and z = 10 kirVh 
/, Required average speed 

_ f + 0 f fl & + 25 + 30 

~ F Q R ~ 2 25 30 

— + — + — — — — + — 

x y z 3 a 10 

64 54 

EZ . - 

3 + 5+3 11 

lern/h 

11 
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BO. (a) Required average rate of reading 
2 AS _ 2 X 00 X 40 
A + B 60+40 
3X-60 *4Q 


100 


= 43 pages/h 


51. 


[C] According to tbe queatlun, 
5^ 15 


m ! 


P + Q 


= W 


and 


F + Q = 40 

l±Q^A = zu 


. 0 ) 


=p f + g + n = eo ...iiu 

OjI solmrsg Nqs. [if Dtid (ili}, we get 
R - 20 yr 

.'. Ags of P after 10 yr From now 
= 20 + 10 b= 3Dyr 
52. (S) Let one integer he x. 

A Other integer» jf + IS 
According to the question, 

29 + * + a + 1& + 108 = 4 x 73J6 
^ 2 * + 152 = zm 

^ - 294 - 15S 142 

_ 142 

2 

53 k if] Lei teinparaturB on Sunday be jt°C. 

20*+ 1&JS* + 17*+ 21A 6 

+ 19*+ 1SJS+ K 


■ =71 


Then, 


: 195 ° 


n 5 £ + *- 195 X 7 

* = ] 5 bJS-ll&J 8 
x = 20 . 7 ^ 









5*. ffl) L* the ages of mother, Ob.WOrdpress.com 

be ht F Br and F^, respectively. 

The total age of four nembers 
= 19 X4 = TOyr 

GS ^A±A=n 

2 2 

=* + ^ » 11 

+ + + 

=i .V + F = 76 - 11 

=* M + F - = 65 ...tH 

Araxirdmrj td thu question, 

+■ 4- F _ Bt 4- 4 AJ ^ 3 

3 3 

=?■ JIj + I F = U t + 1% * M + 9 
=* F = M49 

=> F--Af=9 ...(110 

From Fqa. (L) and {ii}, wo get 

F ■ 37 yr and M ■ 2B yr 

■55, [el Let number dt aon-olTur-eisi = x 

Theru 250 x +■ 750 X 15 = 500 [15 +■ *5 

=* 25 Q* + 113 50 =^ 7500 -l- 500 x 

=t 11£50 - 7 500 = 500ic - 200* 

=? 3750 = 2S0* 

3750 
.v = -- 

250 

x m 15 

Faat Track Method 

i? = 1U. & = b &&, i = 7bO. c = £bQ 

Number or noo-olTicers = n ^ ~ ® 

d - a 

15(000 - 7m 


250 - 500 
15 x(- 250) 
-250 


15 


Exercise © Higher Skill Level Questions 
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1- (C) Let money of C be 7 x 
According to the questlwb 
Total mon*y of B = x + > x Eflft 

= X± b0 * -* x 

ioo a 

3 v 

Total money of A = 2 x — = 3* 

Average money of three persons - 13DW 
x Total money of three 120Q0 x3 

3 x + *- 12000*3 

=> 6jf * 3 * * ** = 36000 


36000 it 2 72000 


11 


11 


72000 

Now, money of > ■ 3x - - 

11 

_ f Z1SQOQ 

11 

3- CCl Let average df a inning ■ jut 

Total runs ■ 9x 
Accord ing to the question. 

0X + 100 

-= .v + A 

10 

4 9x + 100 - 10x + SO 
jr- 3D 


Average after 10 innings = 20 + 8 = 28 


3. (6) Total age of 5 members (3 yr ago) = 27X5 = 135 yr 


Total age of 5 members (at present) = 135+ 5x3 = 150 yr 
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Let the present aye of child = x 

27 -lH±£ 

=* x = lflE - 150= 12 yr 

[dj Accord lii-g [o tho quosdoiL 

: b4 - 

3 

. I® . 

3 

.103 
= 53 


F 4 T 4 fi 


P + T — JZ = 


■ x3 


Also, 


P 4 T * fi = 103 .. .fi) 

7f PtG 

3 

=* r + ^r+P = l50 ,„ttu 

Clearly from the tw-n Eqs. fi) and (ii) r the 
problem cannot be solved. 

5. (&) Let tbs minimum scora = x. 

Maximum score » x + 100 
A a 4 {x 4 100) = 30 X 43 - 40 X 20 

=* 2 x +■ ioo = iaeo -1 120 = mo 

=* 2* = 140 -100 =40 

x = 20 

Hence, the maximum score t? x 4 IOO 
— 20 4 ICO = 120 

6. Ed) Total age of G sisters - 20 X 5 *«1QD yr 
4 yr ego, total sum of ages 

- 100 - (5 X 4) = 300 - 2Q - 00 yr 
Bue at that time E4 yr ago), there were 
4 sisters in the group. 

A Average age at that time [4 yr ago) 

= “=aovr 

4 

7. [fr> Lei number of passed sLuderds = x 
Total marts = 120 X 3Q 

According to the question, 

40x4 (120 - x) X10 =130 *30 

=> 3ES0D =40* 4 121X1 - 10* 

-> 30x = 2400 

2400 


'ih% urao = 


30 

SO 


= 00 


20 


Fart track Mrthod 

Heru, rj = 120. a = 3 0. x — 10 r y = 10 

. L . Number uf passed students 

_ nfa -y) _ 120 (30 - 10) 
x - y 40 - 10 

= 4 TiO - 10] = 00 
Hn 

A 25% of SO = — =20 
4 

S. (d) Lei ihe required runs be * 

According ic ihe qu.es Lion, 
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m x + x 


- 100 


60 

=> 79zn + x = aonn => x = an 

9. (d) Wo know that AiJk GU 

, (k 2 ] +■ [y + l) 4 fz - 3 ^ 

a i __ 

-9fr + lHa-3) 

'=* - 3My + 1) U - 3) 


«* 3a^ltx-a(7+n(s-^ 

=4 37 3 tx 3> (5f + 1Hz 3) 

TIuis, jufxmiJDi value oi 

<K - ft(y +■ 1 ] (*- 3J Is 37, 

10. (&) Hera, - 20, - 30. ^ - S0%, 

£fe = 70% 


r \ Total average = 


J3, * 

[by Technigua 41 
au k so + au x ?u 

20 4 30 
1G00 + 2100 


50 


= 74% 


11. "fbuet Ago of SJJ mtimbfflft &T the family 
(at present} = 20 * % = 80 yr 
4 yr ago, total ago of all members 

• ao ^ £4 X 4) - 80 - 16 - 64 yr 
As 4 yr agn. ihtra wnrf> nnly 3 mfsmhnffi lei 
the family. 

Average aga of the family of tha time of 
the birth ol' Ltm youngest member 
frs 

= — = Z\ - yr 
3 3 

12- (d) u:X lhe LotiiL number of students be 100. 
Also, let the mean score = x 
According to the question, 

2D X SO + 25 X 31 ■+ £10D 20 25} X x 

- 100 x 52 

=> 1GDD 4 775 4 (5^ X * = 5300 
=* SB* = B2D0 - 1600 - 775 
2825 


x- = - 


■ = 5136 = &!,4% 


5b 

5a, mean scare of remaihSEag 55% is Si .4% 

13. (c? LJisianwj between Jaipur and So nga ifa 

= Ayuatjgu SjJPutj X Tkfie 

G9X35 161, 

=- =-lem 

50 4 

Nsjw speed = (GD +- 36] fcru/li - 1 Ob k::n/Ji 

Diatamoe 161 . 

■ -* *- h 

Speed 4 X 105 

101X 60 . 

-mm ■= 23 imn 


Time m 


4 :< lfjb 














14. (6) Sum of the weights of A, B, C and YgursmahbOOb.WOrdpress.com 


= 67 X 4 = 268 kg and average weight of A, B, C, D and E 


= 67 - 2 = 65 kg /. Sum of the weights of A, B, C, D and E 


= 65X5 = 325 kg .'. Weight of E = 325 - 268 = 57 kg .'. Weight of .F = 57 + 4 = 61 kg Now, average weight of F, B, C, 
D mdE 


= 64 kg Sum of the weights of F.B. C.D and E 

= 64 x 5 = 320 kg /. Sum of the weights of B, C and D 

= 320 -57-61 = 202 kg /. Weight of A = 268 - 202 = 66 kg 

15. (d) 3 yr ago, total age of 5 members of the family = 17x5 = 85 yr 

Present age of all the members of the family = 85 + 3 X 5 = 100 yr Let the age of the child = x yr 

1 DO +■ x 

Present average age or family =- 

& 

[At present total number uF members 
= 5+ i =ei 
100 + x 

17= —-- ^ 10Z = 100 + x 

6 


x = 2 yr 16. (d) Total age of all the three boys = 3X15 = 45yr Ratio of ages = 3:5:7 /. Age of the oldest boy 


3+5+7 




— *45-21 yr 
IB 


17. (6) Total age of Rashmi and Surbhi (5 yr ago) = 20 x 2 = 40 yr. 


Total age of Rashmi and Surbhi (at present) 


= 40 + 5 + 5 = 50 yr. 


Total age of Rashmi, Surbhi and Meeta (at 


present) = 30 x 3 = 90 yr 


.". Present age of Meeta = 90 — 50 = 40 yr 





AgeofMeetaafterl5yr=40 + 15 = 55yr 
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18. (6) Total correct weight 

= 40 X 60- 36 + 33 = 2400 - 3 = 2397 kg Required average weight 


£387 

30 




tg 


19. (c) Number of oranges bought by the person 

_ 36 _3G_ 3B _36_ 

" 1 1-50 1J90 3 326 


= 36 + 24 + 20+ 18 + 16 = 114 Total expenditure = 36X5 = ? 180 Thus, average price of each orange 


r iao 

114 


Tl.53 


20. (a) According to the question, 
a+ b+c= 11X3 = 33 ...(i) 
c+d+e = 17x3 = 51 ...(ii) 
e+f = 22x2 = 44 ...(iii) 
e + c = 17x2 = 34 ...(iv) 

From Eqs. (ii) and (iv), we get 
34 + d = 5lord = 17 ...(v) 

Now, by adding Eqs. (i), (iii) and (v), we get 


a+£ + c+d+e + / = 33 + 44 + 17=94 



.v Average of* b.c.d.e and yQSfismahboob.wordpress.com 

6 

= !Z = 15 i 

3 3 

21. (d) Tula] actual age nf 54 girls 

= (54 ^ 14 - 13 410.5) =753.5 yT 
753.5 


-V Enquired avrtf^fi agn = - 


54 


= 13.95yr = 14 yr (approx). 

22. (a) According to the question, Average age of man and his twin sons = 30 .'. Total age = 30 x 3 = 90 yr According 
to the question, 

Ratio of father and one son = 5:2 /. Ratio of father and both the sons = 5:2:2 (As sons are bom on the same day.).’. 5x + 
2 x + 2x = 90 or 9x = 90 Ax = 10 .'. Age of father = 5 X 10 = 50 yr 

23. (e) The average number of pens and pencils 
= 180 .«. Total number of pens and pencils 


180 X2 = 360 /. Total number of pencils in the shop 

360 X Z 


144 


30 


30* Of 144 =^Lxl44 =43 3 

100 


= 43 (approx). 


24. (c) Let ages of Rakesh, Mohan and Ramesh be R, M and r, respectively. 


Then, R + M = 15X2 = 30 ...(i) 


M+r = 12x2 = 24 ...(ii) 


r+i?= 13x2 = 26 ...(iii) 


Adding Eqs. (i), (ii) and (iii), we get 2(i? + M + r) = 30 + 24 + 26 = 80 => i? + M+r = 40 


Subtracting Eq. (iii) from Eq. (iv), we get M = 40 -26 = 14 


25. (G) Let average after 10th innings = x. According to the question, 




10x+ 216 = ll(x+ 12) => X = 216-132 = ^oursmabboob.wordpress.com 


New average = 84 + 12 = 96 

Note This problem is similar to Q. 3 (Exercise 2) and therefore can also be solved according to the solution given for that (Q. 
3, Exercise 2). 

26. (c) Let x be the number of wickets taken till the last match. According to the question, 

(12.4 x+ 26) = 12(x+ 5) => 12.4 x + 26 = 12x + 60 


=> 0.4 x = 34 


27. (a) Let average expenditure of E persons 
n K. 

According m the question, 

12* 8 +{jf + 16) =9x 
112 

=s = *=-_ = 14 

8 

IfoiaJ tnotwy speat.^ E Jx = C J sr i4 = ^ 12E 


28. (6) Let number of students in the sections A, B, C and D be a, b, c and d, respectively. Then, total weight of students 
of section A = 45a 

Total weight of students of section B = 50 £ Total weight of students of section C = 72c Total weight of students of 
section D = 80d According to the question, Average weight of students of sections A 

■and fl ■ 4ft kg 

450 + 5Ofr 

e + b 


=> 45a + 50b = 48a + 48* 


=> 3a = 2b 


=> 15a = lOi 


And average weight of students of sections 


Band C=60kg 



=> 50b + 72c = 60(i> + c) 
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=> 10i>= 12c 


Now, average weight of students of A, B, C and D = 60 kg 


45a + 506 + 72c + 80d = 60(a + b + c + d) => 15a + 10jb-12c-20d = 0 => 15a = 20d => a:d = 4:3 


Girls 
15.4 , 


Hoys 

16.4 


29, 

" " v J 

\„/ 

/ \ 

(te.4 15.8) flB.E 15.4) 

D.0 U.4 

Clearly, Boys : Girls =<04: 0.6 = 2:3 
30- ffl) Let the number cf papers - x. 
Affording t^i the qu^stirm, 

04 * + 10+4 = 66 * 
m 2sc = HE 

Z 
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Chapter 

11 

Percentage 

The term per cent means for every hundred’. It can be defined as follows 

"A per cent is a fraction whose denominator is 100 and the numerator of the fraction is called the 
rate per cent." Per cent is denoted by the sign 

Formula to Calculate Per Cent 

If we have to find y% of x, then 

y 

y% of x-xx-4- 


Some Quick Results 

5% of a number - ^ tjmbar , 10% ot a nixnber - NtjmbBr 
2D 10 

i 2 ~%ote number =• 20% of a nurntar - 

2 0 S 

25% of a mjmbw - ^ LITlbef . EO% of a number ^ NuTlbe * 
A 2 


Ex. 1 20% of 300 = ? 









Sol. 


According to the formul zyoursmahboob.wordpress.com 

yn 

20% of 300 = 300 tf _. * 3 x 2D = &0 
100 

Alternate Method 

Here* number = 300 

20% Dumber = ^ 

5 5 


Ex. 2 If 30% of a = 60, then find a. 


So I, Accord i ng tc the Ebmiulit. 


-tV' 

=> 


30% of *±- SO 


30a 

100 


60 

50 x 100 
30 


= 200 


Conversion of Per Cent into Fraction 

Expressing per cent (x%) into fraction. 

X 

Required fraction =- 

H 100 


Ex. 3 Express 25% in fraction. 

1 

Sol. 25% = — = - 
100 4 

Ex. 4 Express 84% in fraction. 

So,, 84% = -^1 = — 
100 25 


Conversion of Fraction into Percentage 
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Expressing a fraction ] J tn per cent. 


Required percentage 


-XLOoV 

Lv ) 


Ex. 5 

3 

Convert - into per cent. 
8 17 

Sol* 

Required percentage = ^ X 

Ex. 6 

_ 1 

Express 2 — in per cent. 

Sol. 

RequiredperuertLagd = ^2 j ' 


Expressing One Quantity as a Per Cent with Respect to Other 

To express a quantity as a per cent with respect to other quantity following formula is used. 

The quantity to be expressed in per cent 


2nd quantity (in respect of which the per cent has to be obtained) 


x 


Note To apply this formula, both the quantities must be in same metric unit, 

Ex. 7 60 kg is what per cent of 240 kg? Sol. According to the formula, Reauired Dercentaee 

__ Thu quantity to bg expressed in per emt _ K 100% 

2nd quantity (in respect of which the per cent has to be obtained) 

= — x iM$t= — % = 2695, 

240 4 

Ex. 8 10 g is what per cent of 1 kg? 

Sol. Here, units of both the quantities are different. Hence, first, we will make both the units same. 
1 quantity = 10 g ; 2 quantity = 1kg = 1000 g 

Now, both the quantities arc in same unit. 

According to th* formula, 

Required pur cunt ■ X 10C% * 1% 

1000 


Conversion of Per Cent into Decimal 





Expressing per cent ix^^aursmatiitMlb. word press, com 

x 

Required decimal =-^ Q.Ox 

100 

Ex. 9 Express 9% in decimal 

9 

Sol, Required decimal = = 0-0y 

100 

Ex. 10 Express 18% in dedmaL 

5*iL Rjequired decimal = - 0-18 

100 

Fast Track Techniques 

to solve the QUESTIONS 
(Technique^ 

if x% of A is equal to y% of B, then 

z%OM = ^J%Of5 

Ex. 11 If 10% of A is equal to 12% of B, then 15% of A is equal to what per cent of B? 

SdL Given that, t - 10,-y = 12 and z — 15 

15% of .A = f— * —1% of B * 18% of fl 

l 10 J 

Technique® 

when a number x is increased or decreased by y%, then the new 

100 ± V 

number will be r x x. 

100 


Note 1. ’+' sign is used in case of increase 2. sign is used in case of decrease 







Ex. 12 The monthly income of ffisPfiflJome is increased by 20%, then 

what will be his new monthly income? 

Sok Monthly income of a person = ^ 0000 

SO 

Increment in income = 8000 X-- 1600 

100 

New Income = 6000 + 1G0G = 7. 0GDG 

Fast Track Method 

Here, £ = % 8000 and $ = 20% 


According to the formula h 

Maw incomg ■ ^ ^ ^ x SQQG 
100 

- — x SfM) - 7 9600 
LOO 


[ H + ’ ftign ib used for inCreMG in meftmt] 


Ex. 13 The price of a computer is ? 20000. What will be the price of computer after reduction of 
25 %? 


Sol. Here,x - * 20Dfl0*nd y = 25% 

According to the formula 

, 100 - o tOO - 26 

New price =-- x £ = - x 20000 

100 100 

= — * 520000 = 75 x 5200= f 15000 
100 


(Technique® 

i\) if x is a% 
(ift If x isa% 


more than y, then y is * iooJ% less than 


less than y, then y is - x iooj 


xioo % more than 


X. 

x. 


Ex. 14 If income of Ravi is 20% more than that of Ram, then income of Ram is how much per 
cent less than that of Ravi? 









Sol* Let Ram s s income bo 100- yoursmahboob. wordpress.com 
Than, Ravi's Income = 120 

Required ]MHsent4«= — ~ 100 x 100% = — x 100% =16-96 
120 120 3 

FastTtack M«tho<l 

Heie h a =■ 2£\% 

According to tbe formula* 

Required percentage = I —-— * 100 \% 

^ 100 + a ) 

= (—^— x iot/k=*?% = lfi-% 

^lOti + 20 } 3 3 

Alternate Method 

R&vPa income = 20% mote than that of Ham = A more t.hm that of Ram 

5 

j.f., 1 out of b part b more that Ravi have, hence we can gay Ravi’s income ia 6, if 
Ram's Income Is £ aad 1 part la less in the salary of Ram as compared to Ravi. 

L&*a|j% _ Part which ia kaa in salary of Ram ^ ^ 

Ravl F s salary 

= - X 100= 16-56 
0 3 


Ex. 15 If in an examination, the marks obtained by Preeti is 20% less than that of Vandana, 
then marks obtained by Vandana is how much per cent more than marks obtained by Preeti? Sol. 
Here, a = 20% 


According to tbe formula, 
Required percentage 


= f — 2 — x iodW { 

^100 - a ) { 

- ^ X 100j% = 25% 


SO 


IDO-20 



Technique^ 

If the value of a number is first increased by a% and later decreased by a%, then the net effect is 
always a decrease which is equal to a% of 

q 2 / d 

& and is written as —% or I— %. 

100 lioj 


Ex. 16 The salary of a worker is first increased by 5% and then it is decreased by 5%. What is 
the change in his salary? 










Sol. Let the initial salary af .mrdpress.com 

Firstly* the salary of worker is increased by 596- 

So, increased salary =■ 1Q&94 of 100 =■ 105 x 100 - £ 105 

100 

Now, the salary fa r€diK*i by 5% after the increase. 

Rrdufitd salary = 95% of 105 = ^ * 100 = 99.75 

100 

+ 'h Required change is a decrees 
t e. h 100 - 99.75 = 0.25 



Fut Track Method 

Here, a = 5?& 

We know that, change In the salary of worker Is a decrease. 
According to tbe formula, 

a 2 5 J as 

Decreased percentage = — % = — % = — % = 0.35% 


100 100 100 



When the value of an object is first changed (increased or decreased) by a% and then changed 
(increased or decreased) by b%, then 



Net effect is a increase or a decrease according to the +ve or -ve sign, respectively of the final 
result. 


^ MIND IT/ 


1. Signs of a and b depends on increment and decrement of the quantity. '+' sign is used for increment and 
sign for decrement. 

2. The above formula can also be used to find net change in the product of two numbers, if they are increased 
or decreased by a% and b%. 

Ex. 17 The price of an article is first increased by 20% and later on the price were decreased by 
25% due to reduction in sales. Find the net percentage change in final price of Article. 








Sol. 


Let tbe original price of yrtwkshidfibtfbb. word press, com 
Ttien aher tbe Hrat dnmge it. , increase of 20% 

the brie* of artkil* = 20 k 100= 1 120 

100 

Again, tbe price wore decreed by 25%, eo tbe reduced price 
100 100 

.'.Required decreases 100 - 90 = T 10 f.-final price < initial price] 

FutTtack Utthod 


Heie h a = b = 259& 


10 


So required percentage =-M 100 = 10% 

100 

Required change = j^(± a} + (± b) + ^ 


K 




100 


= [- s - 5|% 

- - 10 % 


[ + ve sign for increase 
- ve sign for decrease 


/.Net percentage change is a decrease of 10% because final result is negative. 


(Technique 


© 


If the price of a commodity increases or decreases by a%, then the decrease or increase in con¬ 
sumption, so as not to increase or decrease 

tihe expenditure Is equal to f —^— ] x 100%, 

llQQ±dJ 


Ex. 18 If the price of a commodity be raised by 40%, by how much per cent must a householder 
reduce his consumption of that commodity, so as not to increase his expenditure? 










Sal. Let initial price be f 100. yoursmahboob. wordpress.com 
Price efter in crewe ■ 140% of 100 ■ ^ X 100 ■ ? 140 


Required redaction' 


140 

Fast Tract; Mathod 

Hew, e - 40% 

According to the formula^ 

Reduction In consumption 


140 - 100 
140 

— x urn 


100 


X 100% 


2d-96 


= f-—-x 100 )% 

y 100 + 40 ) 

_ ? 40 

U40 
200 , 

7 


= 28-% 

T 


Ex. 19 If the price of milk falls down by 20%, by how much per cent must a householder in¬ 
crease its consumption, so as not to decrease his expenditure on this item? 

SoL Bare, u = 20% 

According to the formula, . 

Increase in consumption = ——— * 100 ]% = [ — X 1001% = 25% 

1 ioo-so ) \m ) 


Tech nique ^ 

The passing marks in an examination is P%. If a candidate scores R marks and fails bv F marks, 
then 


Maximum marks,M = 100 <ft+fl 


Ex. 20 A student has to score 30% marks to get through. If he gets 30 marks and fails by 30 
marks, then find the maximum marks set for the examination. 








Sol. Let tb& m flxhrmrn mstkB^jtemahboob. wordpress. com 

According to tbe^uertiom 

3(1% of j =30+30 

=» — = 30 + 30 

100 

=> — - 60 ^ * -300 

100 

Fast Ttacfc Method 

H-Mandf -30 
According to tbefonnuIa h 

Maximum marks - 100 ^ + **) 

P 

_ 100 (30 + 30) _ 100 * 00 
30 " 30 


Technique 


<D 


A candidate scores x% marks in an examination and fails by a marks, while an another candidate 
who scores y% marks, gets b marks more than the minimum required passing marks. The maxim¬ 
um marks for the examination is given as 

M = iPP<a + &) sum of scores qq 
y - x Difference in % m$rfc$ 


Ex. 21 A candidate scores 25% and fails by 60 marks, while an another candidate who scores 
50% marks, gets 40 marks more than the minimum required marks to pass the examination. Find 
the maximum marks for the examination. 


Sol. Let maximum marks be x. 


Marks scored bv first candidate + 60 = Marks scored bv second candidate - 40 


25ft of a + W 
25® 

100 

25® 

100 
* =400 


5Q94df* - 40 


+ B0 = —-40 
100 

- 100 
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Fast Track Method 

£ = 25> p = a = DdAud & = 4Q 
According to the formula, 

M _ too (fl + b) _ 100 (60 + JO) , too X 100 . 1{m 
j-i 50-25 25 


Technique^ 

Suppose in an examination, x% of total number of students failed in subject A and y% of total 
number of students failed in subject B and z% failed in both the subjects. Then, 

(i) Percentage of students who passed in both the subjects = [100 - (x + y - z)\ % (ii) Percentage 
of students who failed in either subject = (x + y -z)% 

Ex.22 In an examination, 20% of total number of students failed in History, 15% of total number 
of students failed in Hindi and 5% of total number of students failed in both. Find the percentage 
of students who passed in both the subjects. 

Sol. Let total number of students be 100. 

Then, students failed in History only = 20 - 5 = 15 and students failed in Hindi only =15-5 = 10.'. Total 
number of failed students =15 + 10 + 5 = 30.*. Number of students passed in both subjects = 100 - 30 = 
70 .*. Required percentage = 70% Fast Track Method Here, x = 20, y = 15 and z = 5 According to the 
formula, Required percentage = [100- (x + y - z)]% 

= [100 - (20 + 15 - 5)]% 

= (100- 30)% = 70% 

(Technique A 

if due to r% decrease in the price of an item, a person can buy A kg more in ? x. then 

Actual price of that Item-? . 1f T* per kg 

l I w f ffll 


Ex. 23 If due to 10% decrease in the price of sugar, Ram can buy 5 kg more sugar in ? 100, then 
find the find actual price of sugar. 








Sol. 


Let the art uni priw nfyi ffia itffiffTyhbooh. wordpress.com 

100 

Amount of augur bought in T 100 ■ — 

Non t amount of £ug&r bought in T 100 ■ 


According to the question* 


1000 100 
9 V v 


40 


1000 - 900 _ 5 

H 


V = 


100 
Ox & 


20 - ~ 2 
y = — = ra¬ 
ft ft 


F*«4lV»cfc Method 


H*m, r ■ 10% > ir * f lOO&nd A m 5 kg 

*1 V j 

Actual price ofeager —- 

(LM - r) A 

IQ x 100 

* (100 - 10) x 5 

- 

9 


1000 

460 


, - 0 

Techniqu«T 

If two candidates contested in an election and one candidate got x% of total votes casted and 
still lose by y votes, then 

100 x v 

Total number at votes casted = „„ / 

100 -2k 


Ex. 24 In an. election contested by two candidates, one candidate got 30% of total votes and still 
lost by 500 votes, then find the total number of votes casted. 









Sol. 


Let total nuraW ef'M&$mb6tek-Wordpress.com 

30 

Number of vobee apt by first candidate = —i. 

LOO 

Number of wtes got by second candidate ■ x 
According to the cniestion, 


Difference in votw ■ 500 


70 


30 


— jt - —x - 500 


100 


100 

40 

100 


* = 500 


500 x 100 
40 


= 1250 


Fast Trtwfc Msttiod 

Htire, f ■ 30 end p v 500 


Total number of votes = 


IOC K y 
100 -2r 
500 x 100 


100 - 2 X 30 
500 x 1QQ _ 
40 


1250 


(Technique'"' 


If the population of a town is P and it increases (or decreases) at the rate of /?% per annum, then 


(i) Population after nyr = P^i±^j 

p 

00 Population, n yr ago --- 

(“a) 


Note Use ’+’ sign for increment and sign for decrement 


Ex.25 The population of a town is 352800. If it increases at the rate of 5% per annum, then what 
will be its population 2 yr hence. Also, find the population 2 yr ago. 








Sol- Qivm that ,P - ttmt>ywm!itefi l W1P rd P ressc ° m 
According to the formula, 


Population after 2 yr * P 


fl + —) 

l KW/ 

y 100 } 


362800 
2 


Population 2 yi ago = 


= 362800 
P 


x(l+ —V 

\ I00j 

r^ x ^l= 

Vao aoj 


352*00 x 
362800 


388062 


U + JLT fi*_LT 

l iooJ ^ iooJ 


= 352800 x — x—= 320000 
21 21 


Students may also solve problems through simple increasing-decreasing method of percentage 
because 5% increase for 2 yr means population after 2 yr, which is equal 


to 352800 x X In case, whan population decrease at the rate of 5%. then 
100 100 

95 95 

papulation alter 2 vr is equal to 352800 X -x —, 

100 100 


Techniq 


u@ 




If the present population of a city is P and there is a increment or decrement of /?.,%, R2% and 
R 3 % in first, second and third year respectively, then 

KfulMiai ot dtir alter 3 yr - P (l t (l t (l ± 


Ex. 26 Population of a city in 2004 was 1000000. If in 2005 there is an increment of 15%, in 
2006 there is a decrement of 35% and in 2007 there is an increment of 45%, then find the popu¬ 
lation of city at the end of year 2007. 


Sol. Given that, P = 1000000, R x = 15%, R A = 35% (decrease) and R 3 = 45% Population of city 
at the end of year 2007 


K 100J 1 m) K iqoJ 
1 ]«>n 100J1 iooj 


11*1 

- 1000000 x — x 
100 


65 „ Ufj 

100 100 


IOS3875 
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Fast Track Practice 

Exercise© Base Level Questions 

1. What is 5% of 50% of 500? [CDS 2012] 

(a) 12.5 (b) 25 (c) 1.25 (d) 6.25 

2. If 20% of* = 90, find*. 

(a) 350 (b) 450 (cj 250 (tfj 550 (e) None of the above 89% of ? + 365 = 1075.22 [Bank Clerks 2010] (a) 798 

(b) 897 (c) 898 (d) 752 (e) None of the above 4. 50 kg is what per cent of 250 kg? (a) 26% (b) 15% 

(c) 20% (d) 18% 

fej None of the above 


5. Wha tifl UK of-tb ^^oursmabboob. wordpress.com 

' S [Baik Clerks ZU11 ] 

(a) GOG ft; 610 (c) 5S0 (d) CM 
(aj Nona of Lhe above 

6. 12 of 26% of — of 38% of — of 10000 = ? 

78 152 

IHofelMgati. 20SO] 

(a) 33 (b) 35 fc> 41 (d) 52 

(e) None of the above 

7. If ln% of A ia equal to 20% of B f then 
25% of A is equal to what per cent of B1 

to) 30% (b) 33.1% 

3 

p) 35% (d) 25% 

8. A Dumber increased by 137 anti the 
increment is 33. The number is 

CBSCCCL 2013] 

(a) 27 (b) 22 

p) 24 (d) 25 

9. A perEfln'a Biliary bde increased from 

T 7200 tn r B10D. What is the percentage 
increase in hi& salary? [COS 2Q1J] 

(a) 25% (b) 18% 

(fcM6-% W\2-% 

3 2 

10-A'a Bulary is 30% lea* than B* sulnry. 

Then fi'e .salary ir mere than A'a salary 
by [S5CCCL2011] 

(a) 33- 1 % fly I6 2 % (c) 20% (d) 25% 

2 3 


11. If the price of petrol is increased by 20%, by what percentage should the consumption be decreased by 
the consumer, if the expenditure on petrol remains unchanged? [CG PSC 2013] 


p> 16-% |ibj 6-% fcj 8% (d) 15% 

3 3 

fe^ None of the above 

12. If A F s income ie ^th of B's Income, then. 

B'u income in more 1 Lhaii A's income hy 

[SSC (10+1) 1012] 

(a)j% (b) 15% (C) 20% (d) 25% 

13. 25% of what amount of money is eqml to 

12-% off 180? (ESC FC 1012] 

2 


(a) ? 120 (b) ? 75 (c) ? 80 (d) ? 90 


14. 30% of a 3-digit number is 190. 


[Bank Clerks 2011] 

fa) 759 (b) 785 (c) 795 (d) 779 fa) None of the above 

15. The price of 10% increased of an article of ? 100, then again 10% increased the price. How much is 
increased in total price? 

fa) 20 fa) 21 (c) 110 (d) 121 

16. In a company, there are 724 employees. 25% employees left the job. Find the number of rest of em¬ 
ployees. 

(a) 543 (b) 550 (c) 578 (d) 565 (e) None of the above 

17. An agent sells goods of value of? 15000. The commission which he receives at the 

2 

fa; 71875 (b)?2125 
(c) X 2000 (d) 7 2700 
(e) None of the above 

18. There are 1240 employees in an 
organisation. Out of which, 25% are 
promoted. How many such employees are 
there who got promotion? [Bank Clerks 2009] 

(a) 398 (b) 345 (c) 310 (d) 372 


(e) None of the above 


19. The difference between 78% of is 323. What is 62% of that 

number? 

[Bank Clerks 2009] 

(a) 1054 (b) 1178 (c) 1037 (d) 1159 (e) None of the above 

20. The monthly income of a person is X 5000. If his income is increased by 30%, then what is his monthly 
income now? 

(a)X 7000 (b) X 5500 

(c) X 4500 (d) X 6500 

(e) None of the above 

21. The price of a certain article is X 15000. But due to slump in the market, its price decreases by 8%. 
Find the new price of the article. 

(a) X 14000 (b) X 13800 

(c) X 16500 (d) X 12600 

(e) None of the above 

22. A water pipe is cut into two pieces. The longer piece is 70% of the length of the pipe. By how much 
percentage is the longer piece longer than the shorter piece? [CDS 2014] 

(a) 140% fb) 299 * 

3 

fcj 40% fdj None af these 

23 When 3& it subtracted from a number. It 
reduces to ics SO %. What, U of that 

D 

number 1 ? 

(a) 70 (b) 90 (c) 120 (d) 140 (e) None of the above 

24. A man losses 20% of his money. After spending 25% of the remainder, he has X 480 left. What is the 
amount of money he originally had? [CDS 2012] 


(a)X 600 (b)X120 


(c)X 800 (d) X 840 
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25. If income of Vandana is 25% more than that of Aarti, then income of Aarti is how much per cent less 
than that of Vandana? 

(a) 18% (b) 21% (c) 20% (d) 24% 

(e) None of the above 

26. In an examination, the marks obtained by Shantanu is 40% less than the marks obtained by Kamal, then 
marks obtained by Kamal is how much per cent more than the marks obtained by Shantanu? 

[Bank Clerks 2009] 

5S {b) 44 p) 33 -% (tap 66 
3 5 3 3 

{*} None of me above 

27. Because of scarcity of rainfall, the price of a land decreases by 12% and its production also decreases 
by 4%. What is the total effect on revenue? 

[LIC ADO 2008] (a) Loss of 16% (b) Gain of 15% (c) Loss of 15.48% (d) Gain of 15.48% (e) Loss of 15.52% 

28. Mangulal, a shopkeeper, marks the prices of his goods at 20% higher than the original price. After that, 
he allows a discount of 5%. What profit or loss did he get? (a) 14% (profit) (b) 16% (loss) (c) 14% (loss) 

(d) 16% (profit) 

(e) None of the above 

29. The marked price of brands watches is 15% higher than its original price. Due to increase in demand, 
the price is further increased by 10%. How much profit will be obtained in selling the watches? 

(a) 25% (b) 35% (c) 26.5% (d) 27% (e) None of the above 

30. The price of sugar is increased by 25%. If a family wants to keep its expenses on sugar unaltered, then 
the family will have to reduce the consumption of sugar by [SSCCGL2010] 


(a) 20% (b) 21% (c) 22% (d) 25% 


31. If the price of tea falls down by householder increase its consump¬ 

tion, so as not to decrease expenditure? 

(a) 5 —% fci 4 —% 

47 67 

fe> 6 —% 6—% 

47 47 

(a) None of ttie above 

32. A student has to score 40% marks to get through. If he gets 40 marks and fails by 40 marks, then find 
the maximum marks set for the examination. 

(a) 200 (b) 250 (c) 300 (d) 150 (e) None of the above 

33. A candidate scores 20% and fails by 50 marks, while another candidate who scores 40% marks, gets 
30 marks more than the minimum required marks to pass the examination. Find the maximum marks for 
the examination. 

(a) 500 (b) 450 

(c) 300 (d) 400 

(e) None of the above 

34. The population of a town is 126800. It increase by 15% in the 1st year and decrease by 20% in the 2nd year. What 
is the population of the town at the end of 2 yr? [Bank Clerks 2008] 

(a) 174984 (b) 135996 

(c) 116656 (d) 145820 

(e) None of the above 

35. The population of a town is 705600. If it increases at the rate of 5% per annum, then what will be its population 2 yr 
hence? 

(a) 777924 (b) 777881 
(c) 778781 (d) 797724 


(e) None of the above 


36. The population of a town is 1058400. YPN increases?? ft'e^?/e^?^j S pffa?inurn , then find the population of the town 
2 yr ago. 

(a) 949000 (b) 930000 
(c) 960000 (d) 950000 
(e) None of the above 

37. In an examination, 25% students failed in Mathematics, 20% failed in Economics and 5% failed in both. Find the 
percentage of students who passed in both the subjects. 

(a) 60% (b) 45% (c) 39% (d) 62% (e) None of the above 

38. The population of a city is 250000. It is increasing at the rate of 2% every year. The growth in the population after 2 
yr is? 

[CLAT2013] 

(a) 2500 (b) 10000 
(c) 252000 (d) 10100 

39. In a school, 10% of boys are equal to the one-fourth of the girls. What is the ratio of boys and girls in that school? 
[RRB 2012] 

(a) 3 :2 (b) 5 :2 (cj 2:1 ^4:3 

40. Income of Suman is first increased by 7% and then it is decreased by 7%. What is the change in her income? 

[Hotel Mgmt. 2008] 

(a) 0.49% (increase) 

(b) 0.39% (decrease) 

(c) 0.39% (increase) 


(d) 0.49% (decrease) 


(e) None of the above 
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41. 48% of the 1st number is 60% of the 2nd number. What is the ratio of the 1st number to the 2nd number? 


[Bank Clerks 2008] (a) 4 : 7 (b) 3 : 4 (c) 5 : 4 

(d) Couldn't be determined 

(e) None of the above 


42. If the numerator of a fraction is increased by 200% and the denominator of the fraction is increased by 150%, the 


FMuitaiit reaction i a -What ia the 

35 

original fraction? 

3 2 

ft) — fb) — 

10 15 

( 6 ) None of the above 


43. If length and breadth of a rectangle became half and double respectively, then what will be the resultant area? 

(a) 25% (b) 55% 

(c) 75% (d) 80% 

(e) None of the above 

44. Two numbers are respectively 20% and 50% more than a 3rd number. What is the percentage of 2nd with respect to 
1st? [SSCCCL2011] 

(a) 125% (b) 90% 

(c) 80% (d) 75% 


45. The sum of 15% of a positive number and 20% of the same number is 126. What is one-third of that number? [IBPS 
Clerk 2011] 

(a) 360 (b) 1080 


(c) 120 (d) 40 


(e) None of the above 
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46. In a test, A scored 10% more than B and B scored 5% more then C. If C scored 300 marks out of 400, then A's marks 
are 

[SSCCGL2012] 

(a) 310 (b) 325 

(c) 350 (d) 360 

47. In order to pass in an exam, a student is required to get 780 marks out of the aggregate marks. Sonu got 728 marks 
and was declared failed by 5%. What are the maximum aggregate marks a student can get in the examination? 

(a) 1040 (b) 1100 (c) 1000 

(d) Cannot be determined 

(e) None of the above 

48. Mathew scored 42 marks in Biology, 51 marks in Chemistry, 58 marks in Mathematics, 35 marks in Physics and 48 
marks in English. The maximum marks, a student can score in each subject, are 60. How much overall percentage did 
Mathew get in this exam? [SBI Clerk 2012] 

(a) 76% (b) 82% 

(c) 68% (d) 78% 

(e) None of the above 

49. Reena got 76 marks in Hindi, 48 marks in Science, 84 marks in Mathematics, 38 marks in Social Science and 72 
marks in English. The maximum marks of each subject was 100. How much over all percentage of marks she got? 

[Bank Clerks 2011] 

(a) 63.8% (b) 62.6% 


(c) 63.6% (d) 64.8% 


(e) None of the above 50. Sahil got 45 49 marks in Mathematics, 45 marks in 

Social Science and 32 marks in English. The maximum marks of each subject is 50. How much overall percentage of 
marks did he get? 

(a) 75% (b) 56.4% (cj 78% (d) 87.2% 

(e) None of the above 

51-A student was asked to measure the length and breadth of a rectangle. By mistake, he measured the length 20% less 
and the breadth 10% more. If its original area is 200 sq cm, then find the area after this measurement? (a) 176 sq cm (b) 
206 sq cm 

(c) 226 sq cm (d) 316 sq cm 
(e) None of the above 

52. A box has 100 blue balls, 50 red balls and 50 black balls. 25% of blue balls and 50% of red balls are taken away. 
Then, percentage of black balls at present is 


[SSCCGL2013] 

fej 25 % (W 33.1%fcf 40% fa) SO 
3 


$3. A jogger desires to run a certain course 
in - less time than he usually takes. By 


wbfit per c.ev.t must be. mcrEaae hia 
average running speed! to accomplish the 
geal? [ssc era 2013 ] 

(a) 50% (b) 20% (cf 25% (d) 33 1 % 

3 


54. The prices of two articles are as 3:4. If the price of the first article is increased by 10% and that of the second by X 
4, one original ratio remains the same. The original price of the second article is 

[SSCCPO2013] 

(a) ? 40 (7^ ? 10 


(c)X 30 (d)X 35 


55. A saves 20% of his monthly salary. his monthly savings is [SSC (10+2) 

2012] 

(a) ? 1200 (b) ? 4800 
(c)X 1500 (by? 1800 

56. From 2008 to 2009, the sales of a book decreased by 80%. If the sales in 2010 was the same as in 2008, by what per 
cent did it increase from 2009 to 2010? 


[SSC (10+2) 2012] (a) 80% (b) 100% (c) 120% (d) 400% 

57. In a particular constituency, 75% of voters cast their votes, out of which 2% were rejected. The winning candidate 
received 75% of the valid votes and bagged a total of 9261 votes. The total number of voters in the constituency is 

[SSC (10+2) 2012] 

(a) 14500 (b) 18900 
(c) 16800 (d) 24000 

58. If increasing 20 by P percentage gives the same result as decreasing 60 by P percentage, what is P percentage of 70? 
[IB Assistant Central 2013] 

(a) 50 (b) 140 
(c) 14 (d) 35 

59. Last year, there were 610 boys in a school. The number decreased by 20% this year. How many girls are there in the 
school, if the number of girls is 175% of the total number of boys in the school this year? [SBI Clerk 2012] 

(a) 854 (b) 848 

(c) 798 (d) 782 

(e) None of the above 

60. Aryan got 350 marks and Vidya scored 76% marks in the same test. If Vidya scored 296 marks more than Aryan, 
then what were the maximum marks of the test? 


(a) 650 (b) 900 
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(C) 850 (d) 950 
(e) None of the above 

61. A student was awarded certain marks in an examination. However, after re-evaluation, his marks were reduced by 
40% of the marks that were originally awarded to him, so that the new score now became 96. How many marks did the 
student lose after re-evaluation? 

(a) 58 (b) 68 

(c) 63 (d) 56 

(eJ64 

62. What should come in place of the question mark (?), so that it satisfies equality of the given equation? 

32% of 750 = ? (a) 23% of 600 (b) 46% of 207 (c) 98% of 250 (d) 75% of 320 

(e) None of the above 

Exercise © Higher SkiU Level Questions 

1. An alloy of gold and silver weights 50g. It contains 80% gold. How much gold should he added to the alloy, so that 
percentage of gold is increased to 90? 

(a) 50g (b) 60g 

(c) 30g (d) 40g 

(e) None of the above 

2. Veena spends 25% of her monthly income on household expenses. Her annual income is X 4.32 lakh. What is the 
total amount that Veena spends on household expenses in 8 months together? [Bank Clerks 2011] 

(a)X 74000 (b) X 71000 


(C)X 73000 (d) X 72000 


(e) None of the above 
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3. The salary of an employee of a company increases every month by 4%. If his salary in August was X 6300, then what 
would be his approximate salary in month of October of the same year? 

[Bank Clerks 2010] (a) X 6552 (b) X 6967 

(c) X 6814 (d) X 6627 

(e) None of the above 

4. 1 L of water is added to 5 L of alcohol and water solution containing 40% alcohol strength. The strength of alcohol in 
the new solution will be 

[SSC CGL 2007] 

30% (b) aalwfej 33-% (d) 33% 

3 3 

5. In an examination, 49% students failed in English, 36% students failed in Hindi, while 15% failed in both. If total 
number of passed students is 450, then how many students did appear in the examination? 

(a) 1800 (b) 2000 (C) 1100 (d) 1500 (e) None of the above 

6. In a test, Rajesh got 112 marks which was 32 more than the passing marks. Sonal got 75% marks which was 70 more 
than the passing marks. What is the minimum passing percentage of the test? 

(a) 35% (b) 45% (c) 40% (d) 48% (e) None of the above 

7. Bina's monthly income is 90% of Anita's monthly income. The total of both their monthly incomes is Mr. Sen's 
monthly income. Mr. Sen's annual income is A 775200. What is Bina's monthly income? 

(a) X 34000 (b) X 36000 

(c) X 30600 (d) X 30000 

(e) None of the above 

8. In an examination, it is required to get 296 marks out of aggregate marks to pass. A student gets 222 marks and is 
declared failed by 10% marks. What are the maximum aggregate marks a student can get? [Bank Clerks 2011] 


(a) 830 (b) 810 (c) 780 (d) 740 (e) No xg i mw&M- word P ress - com 


9. Sohan spends 23% of an amount of money on an insurance policy, 33% on food, 19% on children's education and 
16% on recreation. He deposits the remaining amount of X 504 in bank. How much total amount does he spend on food 
and insurance policy together? 

[Bank Clerks 2010] (a) X 3200 (b) X 3126 

(C) X 3136 (d) X 3048 

(e) None of the above 

10. Sonali invests 15% of her monthly salary in insurance policies. She spends 55% of her monthly salary in shopping 
and on household expenses. She saves the remaining amount at X 12750. What is Sonali is monthly income? [SNAP 
2012] 

(a) X 42500 (b) X 38800 
(C)X 40000 (d)X 35500 
(e) None of the above 

11. In an office, 40% of the staff is female. 40% of the female and 60% of the male voted for me. The percentage of 
votes I got was [SSC CPO 2011] 

(a) 24% (b) 42% (c) 50% (d) 52% 

12. Ram sells his goods 25% cheaper than Shyam and 25% dearer than Hari. How much percentage is Hari's goods 
cheaper than Shyam? [SSC CPO 2011] 


Pf 50 


M £5 

(c) 40 


13. The ratio of the number of boys and girls in a school is 3 : 2. If 20% of the boys and 25% of the girls are scholarship 
holders, then the percentage of the students who do not get the scholarship, is 

[SSC CGL 2010] (a) 78% (b) 75% 


(c) 60% (d) 55% 


14. A reduction of 20% in the price3.5 kg more wheat for X 770. The 
original price of rice is 

(a) X 55 per kg (b) X 45 per kg (c) X 65 per kg (d) X 37 per kg (e) None of the above 

15. Fresh grapes contain 80% water, while dry grapes contain 10% water. If the weight of dry grapes is 
500 kg, then what is its total weight when it is fresh? 

(a) 2350 kg (b) 2085 kg 

(c) 2255 kg (d) 2250 kg 

(e) None of the above 

16. Due to a 25% increase in the price of rice per kilogram, a person is able to purchase 20 kg less forX 
400. What is the increased price of rice per kilogram? 

[IB AC1O2012] 

(ci)X5 (b) X 6 
(c)X 10 (d)X4 

17. The price of rice is reduced by 5%. How many kilogrames of rice can now be bought for the money, 
which was sufficient to buy 50 kg of rice earlier? 

(a) 52.63 kg (b) 50.40 kg 

(c) 42.30 kg (d) 60.50 kg 

18. The price of rice decreases by 6.25% and because of this reduction, Vandana is able to buy 1 kg more 
forX 120. Find the reduced rate of rice. 

(a) X 7.50 per kg (b) X 9 per kg (c) X 5.50 per kg (d) ? 19 per kg 

19. Due to an increase of 30% in the price of eggs, 6 eggs less are available forX7.80. The present rate of 
eggs per dozen is 


(a) X 5.50(b) X4.68 (cJX6.49 (d) X 3.58 (e) None of the above 


20. Wheat is now being sold atX27 $m§!W?gg&m$Rn c m was X 24 per kg. Find by how much 
per cent a family reduces its consumption, so as to keep the expenditure fixed. 

(a) 10.2% (b) 12.1% 

fc; 12.3% (dj 11.1% 

21. In a class of 40 students and 5 teachers, each student got sweets that are 15% of the total number of 
students and each teacher got sweets that are 20% of the total number of students. How many sweets were 
there? [Bank Clerks 2008] 

(a) 280 (b) 240 

(c) 320 (d) 360 

(e) None of the above 

22. The price of ghee is increased by 32%. Therefore, a family reduces its consumption, so that the incre¬ 
ment in price of ghee is only 10%. If consumption of ghee is 10 kg before the increment, then what is the 
consumption now? 


-4 

m 


(c) si kg 


23. The expenses on wheat, meat and vegetables of a family are in the ratio 12:17:3. The prices of these 
articles are increased by 20%, 30% and 50%, respectively. The total expenses of the familv nn these articles 
are increased bv 


( a ) 23! % 

3 

(c) 27-% 
6 



f-fii? None of the above 

24. In 1998, ratio of the numbers of students taking examinations in x and z states are respectively 3:5:6. 
Next year, the numbers of students are increased by 20%, 10% and 20% respectively. If ratio of the num¬ 
bers of students in states x and z is 1 : 2, then find the number of students who sit to take examination in 


1998. 


{a) 5000 (b) 6000 (c) 75000 


(d) Data is insufficient 
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(e) None of the above 

25. The tank-full of petrol in Aran's motor-cycle lasts for 10 days. If he starts using 25% more everyday, 
how many days will the tank-full of petrol last? [CSAT 2013] 

(a) 5 (b) 6 (c) 7 (d) 8 

26. In an examination out of 480 students, 85% of the girls and 70% of the boys passed. How many boys 
appeared in the examination, if total pass percentage was 75%? [SNAP 2012] 

(a) 370 (b) 340 (c) 320 (d) 360 (e) None of the above 

27. In a class-X of 30 students, 24 passed in first class; in another class Y of 35 students, 28 passed in first 
class. In which class was the percentage of students first class more? 

(a) Class X has more percentage of students getting first class. 

(b) Class Y has more percentage of students getting first class 

(c) Both classes have equal percentage of students getting first class 

(d) None of the above 

Answer with Solutions 


Exercise Q Base Level Questions 
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1. [CO 5% of 50% of BDO 

= _JL jf _59_ * 500 = 1E5 

1CX) 100 


2. [&) 20% of x =00 
100 

3. £ft) BO% of 7 + 365 * 1075.23 


x X ■ 


: 00 —> X = 90 X 3 = 4c0 


BO 

100 


X 7 — 1075.22 305 


71022 

as 


■ 798 


4. (cj Required percentage 

_i -5!L x 100% — £0% 

250 

5. [d) 32% of - of 6000 = k * x 5000 

a ioo a 

^4 X 3x 50 ja BOO 

6. [b) tax Z€ x & x. 3a x 7 x lonoo 

100 76 100 152 

= l£x^*I.= 3S 
3 4 

7. [b) Glv&ix x = Ibt y = 20 and is = 25 

A □carding to the formula. 


z% or A 


-(?)*•' 


B [by Technique 5J 


25% of A a 20 * 25 % of E 
15 

^ of fl = 33 ^ of B 

3 3 

8. [c> Lei l he number he x. 

Than, 137.6% of* = 33 

33 x 100 

r. X = - 

137.5 

9. [rfi Percentage increase in salary 

_ MOO-7800 „ lnn 

7200 

= 3Q iL x ttM = tSB'it = 12 

7200 2 


24 


10. td) OivoiL. a = 20% 
Required percentage = 


100 n 


■ x 100 % 


20 


100-20 


X 100% i 


[by Teclintijue 7] 
' — X 100% =25% 

ao 









11. [a) Here, q =20*6 

Required percentage los ~ 

20 
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■xIMft 


— X 100% = 10 -ft 
l EC- 


100 + EO 

3 


100 +■ a 
X 100% 


12. td Given, A = «- B 
fi 

Lee iracm* of 8 = x 

A = - x 

0 


Required percentage = 

bx - 5x 


6.V 


& K 
0 

X 100 


5 x 

-S- X 100 


= 1x100=20% 

B 

13p [dj Let required amount or money no a 

Then, x X 2b % = 180 X 12-% 

2 

ISO x 125 


25 


- ^ 30 


14. (d Let x be the number. 
Then, 30% of v = 190.8 
100.8 X too 


=fr X = 

.-.115% 0163b 
IS. (ftp) 10% of IDO = 


-— = 631! 
125 , 


xbSb = 795 

30t> 

100 X10 

300 

New price = 310 
Again, 10% of 110 

__ 110 X10 
iOQ 

New price = 110 + 11 = 121 
.-. Required Increment w 12'1 100=21 

Firt-Track Msthwl 

Here, a ■ 1D and b » 10 

Increased price = fa + h + -^-1% 


11 


t O t- 10 f 


100 J 

10 X 30 

too 


}■ 


21% 
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Required Increment 

- JLkioo , 

100 


T2l 


ie. m Humber oF employees Leaving jab 

= 25% uf 7Z4 ^ I x 724 = 1S1 
4 

a dumber of regc of the employees 
= 724 - 181 =643 

17. |0 Agent rectiiues cnmmiwiifin of eHc rate 

= 13 -% 

3 

Total value of goods sold ■ T" 15000 
.'. Agent's commission s!2^ % of 15DOD 

a ioo 


is. (Ct Required number 


1240 x 29 
100 


310 


19. (fl) Let the number be x. 
According to the question. 

323 

-333 
323 K100 


(7B 59)% of x 

19 X x 


100 


X = - 


G2% of 1700 = 


19 

0E x 1700 


-=1700 


inn 


— 1054 


20. (t® Monthly income of a person = t SO on 
30 

Increment in income =-X 5000 - 1900 

100 

Hew income = 5000 + 1500 = T S500 

FTrack Method 

ETare, x * f 5000 and y ■ 30% 

According to the formula, 

100 l y . 


Required new income 

100 + 30 


100 
130 


100 
X 5000 


■ X K 


21 


TOO 

(6) r.Lven that, je = 


X 5000 = £ G&0D 


? 15000, and y = 8 


According te the Formula, 

B - 100 
Required new price : 


100 


■ X x 


100 B 


100 

92 

10D 


X15000 
x15000 = T 13B00 


Pimft Approach 

New price = 92% af 15000 
Cl7 

w — x 15000 - f 13S00 

too 
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22 . m Increase in percentage of longer pLpe 
compared to shorter pipe 

= ™^H K 1Q0* 

30 

= ^*,00%^% 

30 3 

23 * (dj Lol tho number he x. 

Th*iX jf-35=-^_>f 
100 
4 

x - — x = 35 


=4 — = 3 5 => x = 175 

5 

4 

Required number* 175 X — 

Ei 

= 36 * 4 = 140 
24. (rt a man have 7 a. 

Remainder money, tiEler Josses 20% of Ills 
mcmey 

x X Zfi bx- x 


ino 


ok ui 

<t) 


* x Z0% of x = x — - 
4x 

s — 

& 

Remainder money, after spending E&'Jt of 

4 x ( 

hts remainder money = — — 2F% of | 

. 1 lJ*JLx*L) 

5 \5 100 J 

4x x _ 4jc — x 

6 " sT “ 

According to the question, 

— = 4B0 


'ix 

5 


4BU X 5 

x = =2 7 RDO 

3 


25- let Aarti's income be ? 1 DO. 
r\ Vandjiia's income = 11E5 
.\ Aani's income is T 25 Jess than 125. 
.■. Required percentage 

- 2Tv x inn% = 20 % 

125 

fatrfc track Mfffcluwl 

Here, a ^ 2B% 

According to the formula. 

Required percentage 



26- (ufj Let Kamel's marks be 100. 
m\ Shantami's marks — 6Q 
Kama! has 40 marks more than ShanLamj. 
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Huquirud pHTCanUgt 


= — X 100% =00-% 

m a 


Fact Track Mrthoo. 

Here, a - 40% 

ArKnrritnfl to ibn formula, 
Required pcfctaia-gc 
a 

. 100 - a 

m 


j r _-u [juirtL-uuiyt: 

= [ _1— « 1 on k 

(lOO-a ) 

- f——- x 100 V 

^100 -TO I 

■0 


— X 100 1% = —% : 


GS -% 


27. (ej Nee effect = f-18 - 4 + * % 

I 100 J 


26 


[by TetJLnLqije 0] 
C-1G + 0.48)% ■ — 1B.E2% 
ffl} Ghren that., a « 20% and h - 5% 
According m ibe formula, 

Required percentage 


= (V 5 -^)k = 


14% 


Resukis -hve r hence required answer is pmfit- 
29. (C) Given that P a h 15% and 5^10% 
According to ibe formula. 

Required nrnfit = f a + b + ^ ]% 

L inoj 


i 


)&+ 10 + 


15 X 10 


y 


30. 


100 

- 26.5% 

, Let original price be ? 100. 
'Iben, increased price = I 125 
a Reduction Jn consumption 
f 185 - 100 


(SB 4 l.Bj% 


125 


y 100 


1 % 


> 


f 25 
" \ 125 
Fast Track Method 

Hnr*. a = 35% 

According to ibe formula, 
Reduction in consumption 

( * 


: 20 % 


L 100 + a 
r 25 


x 100 


1 % 


azs 


x 100 


k = 


20 % 


31. (c) Lot wig-lru^t prico Uu f ]Q0, 
Than, reduced price ™ ^ E>4 
A Increase in consumption 


f 100 - 04 
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. { — * 100 ) 5 * =6 •?.?.% 
1,94 } 4? 


Paw Track Mrthcd 

Here, a = 5% 

According to the Formula, 
EnrcftRse in consumption 


■ X IDO 


'% - eH% 


[100 

= 600 

94 47 

32. (a) Let majdmum marks be /. 
According 10 ihu quimiun, 

= 40-40 =* 


1% - X 100 V 


4Q x 
IOO 


40 Sf _ 

100 

je a 200 

Past Track Method 

Hon- P = ■10%, J? = -4 0 and F 
According to the formula, 

UBadmum marks: 


eo 


s 40 


xm (R +■ .n 


_ 30Q (40 + 40) _ 100 X SO 
40 40 

33. [d) let maximum maria be x. 

According in the question, 


20 X 
100 


4- 50 


■ ±^L 3Q =>^l£ 

100 JOD 

SO X 100 . 

■ =400 


‘BOD 


= SO 


ao 


Past Track Method 

Here, x - 2Q%,y - AQ% r a~ 50 and fci == 30 
According 10 the Termule, 

„ . , 100 (a +■ t) 

MEJXjrnucn marks =- 

F “ x 

_ 100(50 4 aoj _ 100 xao 

40-20 * 20 

34. (tf Qiv*m r J? = t and = 20% 

Required population 


: 400 


f'wiVi-JLWi 

\ ICO 100 ) 


Technique 1 yj 


=126000 


pm 


so 

too 


) 


23 4 

a 1 26000 X ■ X i 

20 & 


118056 


3S. (a) Giwjn Edec, 

r = 7D56D0, R = 5% ami 11 = 2 
According to the formula, 

ftipulauloii after nyr= r 

[by THthniquB 1 3] 










A Population after £ yr 
= 705000 


= 705000 X f^-) 
1.1 DD j 


=7OS0OO x 


l 100 ) 

f—t 

{ 10D / 

fll^U 

Uo 20 j 
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mft£4 


36. G Lv-ej-i that, 

P = 10o8400, n = h% end R = z 
According td the formula, 

P 


Population n yr ago = 


(1 +—y 

{ 10 0 ) 


a hjpuLetion £ yr egc = 


[by Technique 13] 
1 D534D0 

r.Af 

L 100 ) 


= 1058400 y. '—x —= 900000 
21 21 


37^ (AJ Lei Intel number of students be 100. 
Then, students failed in Mathematics only 
= 35 - 5 = 30 

and students railed in Economics only 
« 20 -5s IS 

A Tote] number of failed students 
= 30 + 15 + 5=40 

A Number or passed students in both tJ-ie 
Subjects = 100 - 40 = bU 
A Esquired percentage - GD% 

Fae-t Track Method 


H^ro r x = 25, F — 20 and s? = 5 
According- to the loimula. 

Required percentage 
a 1100 (25 4 2D 5)]% 

= |100 - (45 - E*I% ={100 - 
3S. (d) Population efter 2 yr 

= P\l + —1 = £bOOOO (1 + —| 

L 100J l 100 } 

=* 250000 x- x 51 = £00100 

50 50 

A Growth = 200100 - 250000 =^10100 


3$f (Jl) Let number of boys = B 

□nd number oF girls = <j 

TheiX 10% oIB = -ofG 
4 

* P G B 10 & _ 

10 4 G 4 2 


C-5:2 


40 . ftft In such case, there is always decrease. 
Given that, e = (mmmnn irmrease nr 
= 7% 

According to the formula, 

Decieiised percentage 



100 

IDO 


-% 
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[by Technique B] 


% = 0.49% 


41, (O icn 1 st. mjmbar- bo x arid 2nd number boy, 
According lu Lhe quemitin, 

X X 


4B% of* ■ 

■zB . 

100 

x 


F 

: y - b: 4 

42-4 Let. the fraction be 


y x — 
too 

00 100 

inn is 


Thnn, 


x + 2x 

9 

, 

^ 3 

y + -y 

3b ^ 

by 

x _ 9 

*5- 

3 

y ~ 3S 

6 

14 


9 

36 


4S. (e) According to the tjuegtU>n r 

Chltrvije art Isrngth of ret-tungUj = - bO% = .;j 
Change in hraadth erf rectangle = 100% = b 

Nm effect = f a +" h +■ W 
{ IOO; 

[by Technique 9] 

- 50 + 100 +■ — 5 °* (1>30) 1 % or 0% 

10(S J 


44. (a) IT! IE I 
100 150 120 
Required percentage 
= 

120 


X 100% = 125% 


45. (£) Let the positive number be x. 
According tc the question, 

Jf x (16+ 20)% = 120 
=? K X 35- 120 X IDO 

^.ueoo _ aeo 

35 

360 

&□„ one-third of the number ^- =120 

3 

46. (d ) B's marks - C's marts + 5% oF 400 

= 300 4 20 - 320 

How, As marks = fl's marks 4 10% of 400 
= 320 4 40-360 


47- (Cl) Let maximum marls be x. 

According ta the question, 

Then. 780 - 728 = &%<rfx=*&2=5%cfx 
h _ S2QD 

S 


: 1Q40 


4ft. (d Total m^rks scored by Mathew jn aU 
gubjeos - 42 + 61 + 68 + 36+ 48 = 234 
v Maximum marls is 60 in any subject. 
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.'.Maximum iruirks = BO X B = 300 


/.Fercffitaga oi Mathew's marks 

= Matk-s ftbtaLru-.il ^ 


Maximum murks 

^ixiao = ^i 

300 3 


- r 7&% 


49. [ft Tbtal marks obtained 

■ {76 + 4B + 34 + 36 4 73 ■ 316 
Maximum marks = 5 * 100 - 500 
/. fLoquirtd p*rc€c.tag* 

= — JC 100% = 03.0% 

sou 


50. [(f) Ibial murks obtained 

- [45 + 47 ■* 4S + 45 +■ 33 * 216 
Maximum marks ^5x50 = 250 
Overall percentage 

= Eli sc tCWMfi = fl7.2% 


51. [dj Nut effi&ei on arso 


-20 + 10 + 


{- ZQ) Qfl) l 

100 


% 


|by TacbnLrjiiB ft] 
= (-10 -Xflb = -12ft 
Now r after this mistake new area 

uu 

= {100 13% Of 200 =_X200 

10D 


= 17E sq cm 

52. [£fl After removing 25% of blue balls, total 
blue halls Left - 75% of 100 
75 X100 


100 


= 75 


After removing 50% of red balls, total red 

balls left » 50% of 50 = ^ ^ w 2 5 

100 

+% Required percentage 

--—-X 100 

175 + 25 +■ 50) 

= — st 100 =03-% 

150 3 


53- (A Let- usual speed and usual time taken by 
Lhe Jogger are A' and t r respectively. Lei his 
new speed be x. Then, 

xl - x r -i => X- 

4 4 3 

Thus, he has to increase his speed by 
4 

Z*‘ x M 1 

ji-vl00% i.e., 33-% 

x 3 

54. [ft) Lee cost prices of two articles be 3x and 
Ax, respectively. Then, 

110-96 oF3 x _ 3 _ 11 x = x 

4* + 4 4 X4- 1 


1.1k = xtl 
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=> O.i x X 

=> Si = If) 

Thus, cost price ul the sacund unLcle i& 
4 X 10 = * 40 

55* Let's A's monthly income ba ? x. 
According to the quostlnn. 

Monthly expenditure oi A ■ ^ boot) 
x X (100 - 20)% = 6000 
SO 


x x 


100 


- 6000 


6000 x100 


80 

x-T/bOD 

Monthly savings of A 

7500 x20 

100 

5 * 6 * (eft ]jac ssle in 2 GOfl = 1 QD 
sale in£0U“=&u 
Sale in 2010 ■ 100 

100 ■ 


= 7500 


20% of 7500 
r 1:5 00 


Required increase e 


■ 20 


X 100 


20 
ftfi 

= —x 100 = 400* 

20 

5 VTm. fc) Lnt th& fcocal number af wimrs = x 

According to lb* question, 

75% Of 95% Of 75% Of a = 9201 

[v 2% votes were rejected] 
x X 75 x 36 x 75 


■ 3261 


x - 


100 x TOOx TOO 
3261 X 100 X 100 X 100 
75 X 75 X 93 


=16500 


58. (d.! Accardiny Lo Lhe question, 

000 + F) xao = ( 10 0 - ^x 60 

100 IDO 

=> (100 + P)=!100-P)X3 

=> P +■ 3P =300 - 100 

=» r = *“- 

4 

BO X 70 


- = 50% 


Then, 50% of 70 = 


100 


■ = 35 


5®. (a) Last year number -of boys in school 
= 610 

Humber or bays in school this yHar 
20 

= 610 010 X — 

100 

* 010 - 122*488 
Number of girts In school this y*ar 
= Humber af boys in school this- year x 175 % 
7 

= 468 x — = 455 X - 
100 4 

= 122 X7 = 854 

He™, number of flirts in school this year in 

854. 
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60. {Cl Let maximum marks of [hs exam is x. 

According Co the question., 

Marks obtained by Vidya = Marks obtained 
by Aryan + 296 

=> x x — = 350 + aye =* x * — = eio 
100 100 

=>jf E 646x100 *85X100 MB5Q 

76 

A JS = 050 

61 p le? lot a student was awarded lit oxam 
= *- marks 

Acoordmgf to the question. 

After ra-avaluailan his store 
4i£T 

=> X - X X — .S6^i:--»9B 

too 5 

=* 5*I^ = 9 R^ 3 *= fl6 

6 h 

=* — = 6 x3i5 =* X = IfrO 

a 


So, a student was awarded by 160 marks in examination. 


,v Reduced marks after re-evaluation = 160 -96 = 64 


62. id} 32% of 750 - 750 y — - 240 
100 

From option (a), 23% of 600 
23 

= 600 K _ = 133 
100 

From option On), 4tsfc or 207 

= 207 x — = 0&22 
100 

From option fck 9&%of 250 
9 S 

• 250 V — •+ 245 
100 

From option (dJ H 76%. of 320 

= 330 k —= 310 
100 


Hence, from option (d), satisfies equality of the equation. 


Exercise © Higher SkiU Level Questions 
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1. (a) {Told in SQg of alloy 

= SR X » h 40 g 
TOO 

Let x [_i guld must he added, 

>faw r aocaiding tn th& question, 

40 -t x _ 30 
50+* ^00 

=? 100 (40 + 3d = 90 (50 +■ a) 

2 * 10 (40 + jt) - 9 (50 + x] 

=& 400 + 10* a 450 I Ox 

=> ^ - 450 - 400 => % ■■ 50 9 

Tliua, oO g of gold must by added to mike 
ft 90% 

2L (d) Annual JhuouseMd exzwnses 
= ? (J? 6 % tjf 4,32 K 10 s ) 

= T f-iLx 4.32* 10 5 "| 

uoo ) 

- ?(35x 4-32* 10 3 ) 

HuiiMjbuld expenses J'urd months 



= ?f 25 * — XSX10 3 1=? 72000 


3. [cfl Knqytnd salary in Gcinbor 



= cel3 X 1134 X 1,04) 

= rea 34 . 0 a esk 

4- (i?J Quantity of alcohol in 5 L of udutLan 





Quantity of aJcahol in G l cf boob.wordpress.com 


S* SClHgdl Of aftOtlOl in IfUIW S^LUtiON 



5. (d) According to tho formula, 

Percentage of students passed tn both the 

subjects 

m [1Q0 .. [x * y - 
= [100 - (40 * 36 15 ) 1 % ■ 30 ^ 

Lee local number of students - x 

t \cconling to the csweslion. 



= 1S00 


Total number nf scudencs = 1560 
6 . (r) Lot majdmum marts bn x. 
According to Uic crucshon, 


— - 70 = 112-32 

100 



x = 200 

Pa&smf] marks = 112 - 32 = -60 

(us Xlajcsh got II £ marks which is 32 mure 

than Uw pacing marks.] 

Minimum passing marks percentage 
HO 

Ti — X iao% - 4Q% 


20D 


7. Mr. Sen's monthly income 
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-tntwB ■ Anlta/s rbomhiy mcomo 
= 7752DO = f 
12 

According Lo L-be question,. 

Hina's monthly income » 00% of Anita's 

monthly income 

Hina _ SO _ 0 

Anita 10C 10 

=>■ Bind: Anita = 9 :10 
Bma"s monthly saJary 

alx 645 DD 
10 

= 7 30000 

8. £d) Lei the maximum eggrogate marks Jbo x. 
According to til* question,- 

10%ofjr = 2ge -222 


■ xtOO 


10 

xi*w X 10 =740 
9. (tf Lot total amount bo 7 jf. 

To&al expenditure = ££3 + 33 -1-19+ 16)% 

Of X = 01% efx 

Remaining money 

h (1DD --01)% of x *0% of x 
According to the quaerion,. 

9% Of a = 504 
-■+ x- S04 
B 

= 7 5E5DO 

Mow, totel money (food - insurance^ 

= (254 35SM of jr=b6%ofx=6e% of &S00 

qc 

= — *5600 =7 3136 
100 

10- (allot al salary spent on insurance, shopping 

Ui ni 11: i 1 -:,‘i u; I :d = 1 b 4 bb = 70% 

Saving = loo - 70 = 30 % 

Let Lhs total salary ho x. 

«%. 30% of x = ¥ 12750 

=* 

100 

127SQ K 100 

X =-- 

20 

a T 42500 

11- (A Let tetaJ number of staff bE ICO. 

l\ Female sLaff =40 

Mule sniff = £100 - 40] =60 


x x = ? 12750 


40 

Votes CiKl Ijy families = - X 40 =16 

100 

60 

Voles cast by males- --X 00 =30 

ICC 

Votes cast by both (males 4 females,) 

= 16 4 36=52 

■V Fbrtenlage votes obtained = 52% 
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12 . Ijfit selling price of grinds h y S-hyem he 
? 100 , 

a .Soiling price n [ goods hy TSam = 7 75 
^Jow, uccmding lu the question, 

IE5% oT selling parks of goods by Hari -75 
=> Selling price of goods by Hari 

= — X 75 = T ao 
125 

So, Hari's goods are cheaper than Shyam's 
goods hy 

— x 100% 1° 40% 

100 

13. (GJ Lsi number of boys be 300. 
dumber of girls ■ 200 

Bays holding scholarship 
20 

a J±L x 300 - BO 
100 

Girls bolding scholarship 
' 25 


X 200 = 50 

100 

Total sbudents holding scholarship 
■ 6Q + 50» 110 

.% Percentage of students not holding 
scholarship 

500 - 110 


500 


. x 1 00% 


250 

500 


X100% = 7B% 


14 . iQ) Let original price be x. 

New price per kg = f X x 1 = ? — 
Uoo ) 5 

According to the question, 

770 _ 770 
4x x 
5 

770 


-3.5 


3350 _ 770 _ 7 
4.v x 2 
15850 - 5080) = 14* 
14j£ - 770 

770 

x =- 

14 


= T55 


A Original price of die wheat is t bb per leg. 
Tra^-k Wrth&d 

Here, r = 20% r ri = 35 kg and x = T 770 
According to the formula, 

rx 

(100 - r) A 

20 X 770 20 X 770 


Actual price of rice - 


6100 - m x 35 80x05 


? 55 


15. (rf] Lei lhd weight of ivash gnpts be .k 

Quantity ofwattr jn ii= x x = — 
100 5 





Quantiiy of pulp in It ■ 
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4* 'l x 

5 J" 5 


UuonLily of water in E DU 1 tg dry grapes 

= — X 500 = SO kg 
100 


= 450 


/. Quantity nf pulp in it 

= (500 - SO) = 4E0 3cg 
x i 

& 

x w 2250 kg 

1&. fdJ Ino^ease tbs price of' rice = 2b% 

J. Increase in T 400 - 25% nf ■? 400 

= 400 X — = ¥ 1DD 

10D 

v [nci^sso in raw of nco In £h%, ibow sro 
SO kgltiHrJce to ¥400 i,e. r raw of 2:0 kg noo 
= ¥ 100 

Hale 1 kg iiCfl = —— = f 5 
20 

.‘.Increased price ofrloe = f 5 per bg 
IT. [ff) Let. original price be T IDO par leg. 
Muuay requirad 10 buy 50 kg af tics 

- ¥ (ioo ke. 0 ) = redoo 

New price *■ {100 5) “ ? 95 per Itg 

+ h . Quantity nf rice bought = f j 






is, 


05 

= 52 63 bg 

(a) Let original raw of rice be ¥ jr per kg 


Reduced rate = 


B.23 x 


* juoo ■ 

-15* 

: <-per kg 

16 


According lo tbs qUCStlm, 

! 1 


J_ 

100 


X X 


.1 


120 120 

1 Bx 

X 

16 


120 X 16 

_ 120 

15 x 

X 


120 x IS -1 800 = |E* 
125 - 120 ■ x 

x = ¥ 5 par kg 


Reduced rate ■ 


par kg 


— f 7.50 per kg 
19, (if) Lei the original price per egg he x. 
There Increased price = 7 I 


■gh 

per I 

! per 

'(£) 


According to the question, 
7.50 _ 7.60 
X l3Ux “ 

100 
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: fi 


7J &0 780 

x 130* 

1014 - 780 =0 ■ 130^ 
^ 7B0x»-Z34 

,=^1 = 03 
7BG 

Present price par dozen 


r (i2 x — x o.al 

{ 100 ) 


7 4.08 


20 . 


£rf) Qid price of rice = ? 24..'lg 
Mew pries Of rice = ¥ 27 per/bg 
p\ JjDtcjpease in price or net- = .Now price 

Old price = 27 24 =■ T !i/kg 

A Increased percentage in price 

- 3 x ma 

24 

Now, reduction in consumption, so os io 
fciwp Ulu uxpundUtur'e QxwL 
According to L-he formula, 

3 


IS 1 *) 

3 


{ ---x 100'j 

^100 +■ <s ) 


( 


100 + a 
125 

100 + 125 


% 


XI OO 


}% =11. 






21 . 


(a) (Number of sweets received by every 
tn x lh 

student - 15* of 40 - ^6 

100 

A N umber Of SvrtSti rocclved by 40 students 
= 40 X 6 = 240 

Number of sweets received by each teacher 

- 20% nf 40 - 40 ■ S 

inn 

Number of shh ti received by 5 tdLuchors 
™ B X E? - 40 
Tata! number of sweets 

- 240 + 40 = 280 

aa. (a) Let price of ghee before increment = ? x 
Consumption = 10 kg 
rhen, expenditure on ghee - T IQx 
After Increment, 

Jftip&ndnyro on ghtw = ] ] 0% oi lQx = 11 v 


Price of ghee - 132% ofx= a- x 


132 

TOO 


33x 


p<ir kg 


25 

New* cansumptiun 
= llxX 25 

33* 

= 6- kg 
3 


kg 


23, (b) Let expenses on wheat bo I2x 
Expenses on meat = 17x 
Expenses on vegetables - 3x 
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Total expanses ^ 22x 
In^-eased fispenses = t (120% of 12^ 

- il 30% of 1 '?*) + (1 b0% of 3*)| 


ffim ^ } 

fl3D .— \ 

X 1 Zjc N 

■ -- Xl7jf 

Lb oo j 

boo J 


V 10D j/ 


*r72x 331*^9*1 

= T | — + lo- + TJ 

144jc ■+ B21jf + 45jc \ 

1“ To ) 

Total increase pare Encage 

- f— X 100 )* - —% = 28-H 

i,32x J & 8 


i T41x 


24. ftfi In 1998. 

Let number of students in x = 3k 
Number of students in y = Fii and 
Number ul' students in z =bk 
Nest year, number of students in 
lKJt 

x = 3i + 20% of 31 

5 

Number of students in. y = hi 4 10% nr hit 

= 11£ 

2 

Number of students in z = 6 Jr 4 20% of 5Jc 
_38 k 
5 

According lq rh.fi question 
IS Jr 

_&_ = ! 

30 k 2 

5 

Thus, data is insufficient. 


25. (d) Let us assume that Aran uses x units of petrol everyday, so, the amount of petrol in the tank when it is full will 
be lOx. If he starts using 25% more petrol everyday, then the units of petrol he now use everyday will be 
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(i.-SS -1 


= 1_Z5* 


Bo r tbe number of dafyn bis pecm] wjjl now 
last will bn nquel to ^amount of pocroJ In 
tankynumber of units used everyday) 

IOj _ 10 _ 

125* 1.25 ^ 


26. (r) ToLRt number of students = 4 AG 

Percentage of l-olhI students passed 

- 7D % of total student 

7GX480 ___ 

■ - 3ou students 

100 

Now, using the condition from the quustLou, 
Lat the number of boys be x. 

Then, 70 % of x + 35% of (450 x) = 350 

=> 

100 100 

=* 70* - BE* +■ 40HOO = 30000 


40500 - 35000 = 55* - 70* 
48QQ u15* 

4 EDO 


x = 


IS 


= ago 


.\ There are 320 boys who appeared for the 
examination. 


27- (0 Ru dass X, let Ctm student passed Lxi 
first class = a% 

Then, by condition given in question, 

^ erf 30 = 24 


100 


a = 80% 

Mow. for class y Joe tho student passed in 
flrat dess = h% 

Then, according to tiiu queailon, 
b % or 35 ® 2E 

=* 

100 

b a^S X 1 2E a SO % 

35 

Hence, butb classes have equal purcuuUayu 
of students getting first class. 
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Chapter 

12 

Profit and Loss 


Profit and loss are the terms related to monetary transactions in trade and business. Whenever a purchased 
article is sold, then either profit is earned or loss is incurred. Cost Price (CP) This is the price at which an 
article is purchased or manufactured. 

Selling Price (SP) This is the price at which an article is sold. 

Overhead Charges Such charges are the extra expenditures on purchased goods apart from actual cost price. 
Such charges include freight charges, rent, salary of employees, repairing cost on purchased articles etc. 

Note If overhead charges are not specified in the question, then they are 

not considered 

Profit (SP>CP) When an article is sold at a price more than its cost price, then profit is earned, 

Loss (CP>SP) When an article is sold at a price lower than its cost price, then loss is incurred. 

Ex. 1 A man buys an article for ? 300 and sells it for ? 900. Find profit/loss. 

Sol. Here, SP > CP 


.". Profit is earned. According to the formula, Profit = SP - CP = 900 - 300 = ? 600 


Ex. 2 Raman purchased a car for ? 5 P rofit/io SS in this transaction. 


Sol. Here, SP < CP 


Loss is incurred in this case. According to the formula, Loss= CP- SP= (5-4) lakh=?l lakh 


Basic Formulae Related to Profit and Loss 

1. Profit = SP - CP a. Loss = CP - SP 


3, Profit*- Profit *10Q%- 

— x100% 


Coat price 

CP 


4. Loss * « If??!— X 100* a 

JLx loo* 


Cost price 

cp 


5. SP 

ft. S P =| 

r l0t>- Lust ^ V :;r|] 

\ iw J 

l 100 J 

7 qp - f x 

ft. CP = 

f, 100 ■ )xSP 

[im + Gain % ) 

- La kh % ) 


MIHP IT/ 


1. Profit and loss are always calculated on cost price unless otherwise stated in the question. 

2. If an article is sold at a certain gain (say 45%), then SP = 145% of CP 

3. If an article is sold at a certain loss (say 25%), then SP =75% of CP 

Ex. 3 A person buys a toy for ? 50 and sells it for ? 75. What will be his gain per cent? 

Sol. Given,CP=?50andSP=?75 

Profit = SP -CP = 75 - 50 = ? 25 According to the formula, 

Gain % ^ * 100$ = — X 10095=50% 

CP 50 

Ex. 4 A person buys a cycle for ? 450 but because of certain urgency, he sells it for ? 350. Find 
his loss per cent. 






Sol. Given, CP« T 45Ufl.ntl SfyQ(V$tfphboob.wordpress.com 
Lohu - CP - SP =450 - 350 ^ f ICO 
According to the* ftsTDouia, 

Loss % ■ X 10 U% * — X 100 % = ^ % m n - 9 £ 

Cf 1 i5n 9 0 


Ex. 5 Find the SP, when CP is ? 80 and gain is 20%. 
Sol. Given, CP = ? 80 and gain = 20% 

S p= ( 1M 

5P=f 1 °°* a) EflO=— x80 =12x8=796 

L 100 ,1 100 

Ex. 6 Find the SP when CP is ? 80 and loss is 20%. 


Sol. Given, CP = ? 80 and loss =20% 

gp=po°- l^^-Vcp 


Sp= 


100 ) 
f ioo-2o ’j x30 _ 8i<a = gw 

K ioo ) 


Ex. i Find the CP when SP is ? 40 and gain is 15%. 


Sol. Given, ? 40 and gala.= lE?^c 
CP=f- 10l> , . )*S? 

V 100 4 Gain.9& } 

CP^lf— —]* MtfSP 
1^100 4 15 J 


100 


115 


x 40 = *34 78 


Ex. 8 Find the CP when SP is ? 200 and loss is 35%. 


Sol. Given! SP=? 200 and lose = 35% 

CF-f-—- Wp 

{ 1W - 1-™% ) 


CP 


^100- 45 J 


100 . 


x 203of SF= — * 200 = 307.6 
55 


Ex. 9 A toy is bought for ? 150 and sold at a gain of 8%. Find its selling price. 










5aJ. G ivcjn, CP ^ 7 150 and ymirsm'ahboob. wordpress.com 

BP-f 1 °° + ^ Wcp - M H1W - M * »-T w 

i. 100 J LOO 


Ex. 10 A table is bought for 71500 and sold at a loss of 6%. Find its selling price. 
5*L Given, CP = r 1500 and losa = 6% 


gp=i———xisoo-f 1410 

^ ioo J too 


Ex. 11 By selling a watch for ? 1440, a man losses 10%. At what price should he sell it to gain 
10 %? 


Sol. Given, ¥ 1440and lira? = 105o 

100 


CP = 


10Q Lcsh^c 


xSP 


100 

00 


x 1440 = t 1600 


Now, 


CP = 7 1600 and Ruin = 10% 


110 


Required lfitXJ X- : 

100 


7 ItEJO 


Ex. 12 Ravish lost 20% by selling a radio set for ? 3072. What per cent will he gain by selling it 
for ? 4080? 

Sol. Given, SP = ? 3072 and loss = 20% 


f gain =SF - CP 
V gain % — X 100% 

CP J 


CP = — K 3072 = 7 3*40 
30 

Nw t CP =7 3340 and SP =7 4080 

Cain = 4000 - 3640 = 7240 

Gain % - — x 100 % - 6 . 25 % 
3WC 


Ex. 13 A vendor sells apples at 10 for ? 1 gaining 40%. How many apples did he buy for ? 1? 


SflL 


Given, SP of 10 apples = 7 L and gain =40% 

CP of 10 apples = 1 X — = T - 
140 7 


V 7 ' yield ID apples. 

7 

7 1 will yield 10 X — : 

5 


14 appLra. 


Ex. 14 A grocer buys 160 kg of rice at ? 27 per kg and mixes it with 240 kg of rice available at 
? 32 per kg. At what rate per kg should he sell the mixture to gain 20% on the whole? 







Sol. CP of 40U l*g of rice= 

Now r 


160 yo'lTrstoWbod&WGrtlpMss.cmi = 712000 
CP = 7 12000 and gain = 30ft, 

120 
100 
14400 


3P = 


■ x 12000 = 7 14400 


SP per kg = 


400 


730 


Ex. 15 A man purchases a certain number of apples at 3 per rupee and the same number of apples 
at 4 per rupee. He mixes them together and sells them at 3 per rupee. What is his gain or loss per 
cent? 


5«l. CP^if 1 &pplfl£orl£t r*te= 7 - 

CP of 1 ajijde for2utJrite = T- 

4 

CP of 2 apples after mixing - - + - = 7 — 
3 4 12 


CP of 1 Apple after mixing = 


12x2 


-ti. 

24 


SP of I apple after mixing = 7 - 
3- 


Gain = - - — = 
3 24 


& - T _ ^ _ 1 _ 


24 


24 


G*in%=f-X-X 1(VK = !<*!%= 14-% 
U* 7 J 7 7 


Fast Track Techniques 

to solve the QUESTIONS 

_ A 

Technique” 


If a person sells two similar articles, one at a gain of a% and another at a loss of a%, then the 
seller always incurrs a loss which is given by 



Note In this case, SP is immaterial 







Ex. 16 A man sold two radios 16% and on the other he losses 

16%. Find his gain or loss per cent in the whole transaction. 

SoL Here, g= 16% 

According to the foriritla, 

wo; U<v hw 

= 2.665E 


Technique^ 

If ’a’th part of some items is sold at x% loss, then required gain per cent in selling rest of the items 
in order that there is neither gain nor loss in 

iy 

whole transaction, is -— %. 

i-a 


Ex. 17 A medical store owner purchased medicines worth ? 6000 from a company. He sold 1/3 
part of the medicine at 30% loss. On which gain he should sell his rest of the medicines, so that 
he has neither gain nor loss? 

So(i Given, a - - and i = 30% 

3 

Amurdmg to the formuk,, 

- X 30 lr1 , 

Rciilliirod M ^- %* —-. % ■ 15 % 

1 - u j _ 1 2 

3 


f) 

Technique 


A businessman sells his items at a profit/Loss of a%. If he had sold it for ? R more, he would have 
gained/lost &%. Then, 

CP of Items--5_xioo 
b±a 

= when both are either profit or loss '+' = When one is profit and other is loss 







ex is a pxiBunsuid ,«<« * uso 


mure^ 


lie would have gained 19%. Find the Cl 3 of the table. 

Sol. In this prob]em it is clearly stated that for ? 1250 mare the fiain will rise ta 10^ 
honcc. 

6 ^ profit 4 f 1550= 19K profit: 


7 1250 


■(»-D 


% CP 


=> 7 1250 

=> 7 1250 

/. CP - ? 1250 K S « f 10000 

Fast Track Method 

Here. 

2 2 

b - 12% sjid R - ? 12&U 

According tp the formula, 

C P of I able = -JL * 100 


[prufLti'ft is calculated urn CF\ hence we ciin wxiLu It % of CFj] 

CP 


y a^or^JotCi 


19 


1250 -mo= 1250x2 *™ 

13 25 


= 7 10000 


(Technique^ 

If cost price of 'a' articles is equal to the selling price of 'b' articles, then 

profit percentage = ILd! x ioo% 


Ex. 19 If the cost price of 20 articles is equal to the selling price of 18 articles, then find the 
profit per cent. 



Sol* 


Let CP of 1 article = t x yoursmahboob.wordpress.com 

CP of ZQ articles = T 20 1 and SP of 14 wtlclsa ■ Sflbi 

/. &P of 1 Article- - 22 T - 1^£ 
is 9 

D 10* a: 

Profit ■-- x ■ — 

r 

Profit % = A x 100-—- LI- % 

* 9 0 

Direct Approach 

2 articles are gained on jelling 18 articles. 

Profit % - f — X 100 V “ U -% 

US } 9 


Fast Track Msttiod 

Here, a ■ 30 and t - 18 
According to the formula, 

Profit » = x ioo x 10oj% 


]Q0 

9 


96 = U-H 

9 


(' 


Technique 


if a man purchases m items for lx and sells n Items for ? y, then 

mu _ fjx 

Profit or loss per cent is gjven by —^-xioc% 

nx 

[Positive result means profit and negative result means loss) 


Ex. 20 If Karan purchases 10 oranges for ? 25 and sells 9 oranges for ? 25, then find the gain 
percentage. 





Soli CP of 10 or Alices = t $Bursmahboob. wordpress.com 

jpj 

Tbeu T CP of L orange =1 — 

10 

SP qf 9 onmjp» ■ r 

SF cl 1 oreoga - r — 

0 

OiiA wait - ^ x 100E£ 

CP 

25_25 

= & -, 10 * vm 

w 

10 

25 x 10 - 25 x 9 


9* 10 


xl^x L00% 
25 


25 


x 1{*>%- — % ■ 11 
9 x*5 9 0 


Direct Approach 

Let the toI bI number of ompu bo 90 (LCM of 10 And 0} , 
Tbeu, 5F of 90 oranges = 25 x 10= T 250 
CP of 90 CtongpR = 25 x 0 = 225 
SP- CP 

Profit ptt wnt =-x 100% 

CP 

■m 

= — x 100% = — % = 11 1 % 
22S 0 0 

Fast Track Msthod 


Here, m 10, z ■■ ££>., n ■ & And. y ■ 25 

A Profit p£r ttnt * ——— X 100% 
nr 


( 25 x 10 - 9 X 25 

9X25 
250-225 


x 100% 


225 


x HMft 


225 9 9 


Ex. 21 Shakshi bought pens at a rate of 10 pens for ? 11 and sold them at a rate of 11 pens for 
10. Then, find the profit or loss per cent. 










SoL 


CF of IQ pens= T 11 yoursmahboob. word press, com 

Then, CP if L pen = t — 

10 

Stmi torly SP af ll peas ■ f 10 

SPdf 1 p#na= — 


H*w h SP<CP 


11 10 

Los*pgrc«it = CP ~ x 100%= ID—II x 100% 
CP 

10 

w m-u» v w xum 

10x11 11 

= — x 100% 


¥5 = nil% 


121 

_ 2100 
121 121 

Fattltock Method 

Hftre h fn = 10, t =1L, n = Lland f = 10 


Tb ea n 


Profit or bag per cent = ——— X 100% 
iwr 

_ 10 x 10 - 11 x 11 
11 x 11 


x 100% 


= zn* im= -m % 

mi 121 

= - 17 —% 

m 


[negative sign indicates a loss] 


_ A 

Technique; 

If A sold an article to e at a profit (loss) of r % and B sold this article to C at a profit (loss) of r2%, 
then cost price of article for C is given by cost 

[Positive for profit and negative for loss is used.] 

Ex.22 Nikunj sold a machine to Sonia at a profit of 30%. Sonia sold this machine to Anu at a 
loss of 20%. If Nikunj paid ? 5000 for this machine, then find the cost price of machine for Anu. 









Stri» NikimJ sold the oiadiLm' $«s & : ^Mii§t^/o ? dpress.com 

CP of nLadniue for Sqdla ■ 1$0^ of CP of machine for Nitunj 
= 130x50« =fMOO 
109 

Now,, SocLi told tbe machine to Aon At a lota of 

■- CP of machine for Ami = 30% t»f CP of machine for Sonia 

= “^“=(5300 
100 

Hence h CP of machine for Anu is ? 5200^ 

Fast Trade Method 

Hera, * 30% and ■ 20% 

CP of a rntrilne for NlkunJ = f 5000 
CP of machine for Ann ■ CP of mndune for Nikoni | 1 + —^—\ f 1 - -^-1 

\ 100 JL iooj 

- 5H»fl + —)fl-—) - 5000* — x— -*5300 
ly 100 A laoj 100 100 


( Technique ^ 


If a dishonest trader professes to sell his items at CP but uses false weight, then 

Gain % 

Gain % 

Here, while calculating gain or profit per cent, we have taken false weight as a base. Because CP 
is what is paid when an item is purchased or manufactured. Here, in this case dishonest trader is 
telling false weight to be the CP and he is gaining only when sells at false weight. 

Ex.23 A dishonest dealer professes to sell his goods at cost price but he uses a weight of 930 g 
for 1 kg weight. Find his gain per cent. 

5of» 70 gis gained on 930 g. 

Gain % - f — X ll»]ft - 7 — % 

1930 ) OS 

Fait Track Method 

According tt> the formula* 

Cain % -- Error - K ux>% 

Tiujp u&lue - Error 


True value - Error * 100 % 

True weight - False weight . „ 

i i. 1UU re- 

False weight 










Technique® 
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If a shopkeeper sells his goods at a% loss on cost price but uses b g instead of c g, then his 
percentage profit or loss is 



Ex. 24 A dealer sells goods at 6% loss on cost price but uses 14 g instead of 16 g. What is his 
percentage profit or loss? 

SoL Given, a = 6 %, b = 14gande = 16 g 



*4*1-100 


= 7—% gain 
7 


[+ve sign flbowa that there Is again] 



if a dealer sells his goods at a% profit or loss on cost price and usesfi% 
less weight, then his percentage profit or loss will be x 100% 

according to +ve and -ue signs. 

Ex. 25 A dealer sells his goods at 20% loss on cost price but uses 40% less weight. What is his 
percentage profit or loss? 

Sol* Given h a = 30% and b = 40% 



Required uum ■ ^ ^ X 100% ■ ——— X 100% ■ — X 100% 

m-b do e 


. —% ■ 33 - % profit. 


Technique^ 










If 'a' part of an article is sold at x^ c {5f^SWft5^ : J 0 jB y, f5cif¥^ft^% c ^5^fit/loss and c part atz% profit/loss 
and finally there is a profit/loss of?/?, then 

Dost price of entire article -7 — W * 1W —. 

ax+by + cz 


2 1 
Ex.2B If ^ part of an article is sold at 30% profit, — part at 16% profit and 

remaining part at 12% profit and finally, there is a profit of ? 75 f then find 
the cost price of the article. 

Sd, Here,u =-,i =30%, b =sf = 16&,z = 12%ami.R = 7 75 
3' 4 


Then, rnmainins part = r. = 1 
.- 4 Cost price of entire ari jde i 


U 4j 12 


R X 100 


fW -l- ^ -I" Cf 

75 x 100 

- X$0+ 1 X IS + -i X 12 
3 4 12 


75 X 100 
20 + 4 +■ 1 


ram 

25 


T300 


Fast Track Practice 

Exercise© Base Level Questions 

1. A person buys a book for A200 and sells it for X 225. What will be his gain per cent? [SSCLDC2011] 


(a) 13% (b) 14% 

(c) 18.4% (d) 12.5% 


A person buys a watch for A 500 and sells it for A 300. Find his loss per cent. 


(a) 30% (b) 40% (c) 35% (d) 45% 
(e) None of the above 


3. A salesman expects a gain of 13% on his cost price. If in a month, his sale was A 791000, what was his profit? 





[SSC (10+2) 2012] 
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(a)X 91000 (b)X91186 
(cJX 85659 (d)X 88300 

4. A gold bracelet is sold for A 14500 at a loss of 20%. What is the cost price of the gold bracelet? [SBIPO 2012] 

(a) ? 18125 (b) X 17400 

(c) X 15225 (d) X 16800 
(e) None of the above 

5. Find the SP when CP is X 40 and gain is 25%. 

(a) X 50 (b)X 45 

(c) X 60 (d) X 49 
(ej None of the above 

6. Anita purchased a bicycle at a cost of X 3200. She sold it at a loss of X 240. At what price did she sell the bicycle? 

[Bank Clerks 2011] (a) X 2960 (b) X 2690 

(C) X 3440 (d) X 3360 
(ej None of the above 

Find the CP when SP is A 400 and loss is 


70%. 


WfS2 




fej Nora of the above 


8. By selling a cycle for A 2345, a student loses 19%. His cost price is nearly 


[CLAT2013] 
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(a) X 4000 (b) X 5000 
(c) X 3000 (d)X 3500 
(e) None of the above 


9. A man loses 10% by selling an article for A180. At what price should he sell it to gain 10%? [SSC FCI 2012] 


(a)?220 (b)X 217.80 
(c) X 200 (d)X 216 


10. A calculator is bought for A350 and sold at a gain of 15%. What will be the selling price of calculator (in ?)? [Hotel 
Mgmt. 2010] 

(a) 385 (b) 375 (c) 472 (d) 402.50 


(e) None of the above By selling a cellphone for A2400, a shopkeeper make a profit of 25%. Then, his profit percentage, 
if he had sold it for A2040, is [SSC (10+2) 2012] 


(a) 10% (b) 6.25% (C) 6.5% (d) 15% 12. If the cost price is 95% of the selling price, what is the profit per cent? 


[SSC CPO2011] 

(a) 4 (b) 4.75 (c) 5 (d) 5.26 


The owner of a cell phone shop charges his customer 28% more than the cost price. If the customer paid A 8960 for the 
cell phone, what was the cost price of the cell phone? [Bank Clerks 2009] 


(a) XI 800 (b) X 7000 
(c) X 6900 (d) X 6850 
(e) None of the above 


14. Selling price of an article is A 2220 and the per cent profit earned is 20%. What is the cost price of the article? 


[Bank Clerks 2009] (a) X 1750 (b) X 1876 


(C) X 1776 (d) X 1850 
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(e) None of the above 

15. By selling an article forX720, a man loses 10%. At what price should he sell it to gain 5%? 

(a) X 840 (b) X 890 (c) X 1000 (d) X 995 (e) None of the above 

16. Rajdeep loses 20% by selling a radio forX768. What per cent will he gain by selling it for A1020? 

(a) 7.25% (b) 5.25% 

(c) 6.25% (d) 8.25% 

(e) None of the above 

17. If a watch is sold for X 120, there is a loss of 15%. For a profit of 2%, the watch is to be sold for 
(a) X144 (b)X 175 

(c) X185 (d) X165 
(e) None of the above 

18. Rajan sold an article for X6000 at a loss of 25%. Find the cost price. [Bank Clerks 2010] 

(a) X7500 (b)X7 200 

(c) X 8000 (d)X 8500 
(e) None of the above 

19. A trader buys some goods forX 150. If the overhead expenses be 12% of the cost price, at what price 
should it be sold to earn 10%? [Railways 2007] 

(a)X 184.80 (b) X 185.80 


(c)X 187.8 (d)X 188.80 


20. A person sold an article for A he sold the article for X 3150, how 

much profit would he have got? [CDS 2013] 

(a) 4% (b) 5% (c) 6% (d) 10% 

21. Meera purchased 23 bracelets at the rate of X 160 per bracelet. At what rate per bracelet should she sell 
the bracelets so that profit earned is 15%? [SBI Clerk 2012] 

(a) X'\84(b)X'\ 86 (c) X 192 (d) X 198 (e) None of the above 

22. Neeta got profit of 10% on selling an article in X 220. To get the profit of 30%, she should sell the 
article in how many rupees? [SSCCGL2012] 

(a) X220 (b) X 230 (c) X260 (d) A280 

23. Niraj incurred a loss of 55% on selling an article for A 9549. What was the cost price of the article? 
[SSC CCL (Main) 2012] 

(a) X 27700 (2>)A25600 

(c) X 21220 (d)X 29000 

24. Find the percentage loss when the cost price and selling price of an article are in the ratio of 5 : 3. 

(a) 40% (b) 35% (c) 45% (d) 26% (e) None of the above 

25. A shopkeeper sells eggs at 20 for a rupee gaining 30%. How many eggs did he buy for a rupee? 

(a) 40 (b) 30 (c) 35 (d) 26 (e) None of the above 

26. A man bought toffees at 6 for a rupee. How many toffees for a rupee must he sell to gain 50%? 

(a) 5 (b) 2 (c) 4 (d) 6 (e) None of the above 

27. An article is sold for A 300 at a profit of 20%. Had it been sold for A 235, the loss percentage would 
have been 

[SSC CGL2013] 


(a) 3% (b) 5% (c) 6% (d) 16% 


28. The profit earned after selling a aftyfiftfiPSime as the loss incurred after selling 

the same pair of shoes for A 1063. What is the cost price of the shoes? [Bank Clerks 2009] 

(a) A1650 (b) X 1548 (c) X 1532 

(d) Cannot be determined 

(e) None of the above 

29. A man sells an article at a profit of 40%. If he had bought it at 40% less and sold for A 5 less, he would 
have gained 50%. Find the cost price of the article. [MBA 2010] 

(a) X 10 (b) X 15 (c) X 20 (d) X 30 (e) None of the above 

30. Charu purchased a dinner set at 3/10 th of its selling price and sold it at 10% more than its CP. Find the 
gain per cent. 

[Hotel Mgmt. 2008] (a) 15% (b) 5% (c) 9% (d) 10% (e) None of the above 

31. The owner of a furniture shop charges his customer 18% more than the CP. If a customer paid A10207 
for a dining table, then find its original price. [LIC ADO 2010] 

(a) X 9240 (b) X 8650 

(c)X 9840 (d) XI 670 

(e) None of the above Meena purchased two fans each at A1200. She sold one fan at the loss of 5% and 
other at the gain of 10%. Find total gain or loss per cent. [Bank Clerks 2009] 

(a) 1.2% loss (b) 1.2% profit 

(c) 2.5% profit (d) 2.5% loss 

(e) None of the above 

33. A woman bought eggs at A 30 per dozen. The selling price per hundred so as to gain 12% will be (in 

v 


(a) 280 (b) 250 (c) 300 (d) 360 (e) None of the above 


34. A man purchases a certain numbeJRtfSfffiJ^flft^ ^9fi$?£^?§i^ff^ame number of oranges at 5 a rupee. 
He mixes them together and sells them at 4 a rupee. What is his gain or loss per cent? 

faf 11-% gain ftMI-ttloss 

9 9 

fCj11-%Q9in fed 11-% loss 
9 9 

35. A man gains 10% by selling an article for a certain price. If he sells it at double the price, then the profit 
made is 

[SSCCGL2013] 

(a) 120% (b) 20% 

(c) 40% (d) 100% 

36. A man sold an article for X322, gaining l/6th of his outlay. Find the cost price of the article. 

(a) X 300 (b) X 376 

(c) X 175 (d) X 276 
(e) None of the above 

37. The cost price of an item is two-third of its selling price. What is the gain or loss per cent on that item? 
[Bank Clerks 2010] 

(a) 45 (b) 50 

(c) 35 (d) 54 

(e) None of the above 

38. The difference between the CP and SP of an article is X 240. If the profit is 20%, the selling price is 
[SSC (10+2)2011] 

(a) X 1440 (b) X 1400 


(c) X 1240 (d) X 1200 


39. Pankaj purchased an item for X From that amount he purchased 

another item and sold it at the loss of 20%. What is his over all gain/loss? [Bank Clerks 2011] 

(a) Loss of XI40 

(b) Gain ofX60 

(c) Loss of X60 

(d) Neither gain nor loss 

(e) None of the above 

40. Sumit purchased an item for X 4000 and sold it at the gain of 35%. From that amount, he purchased 
another item and sold it at the loss of 20%. What is his over all gain/loss? [Bank Clerks 2011] 

(a) Loss of X 340 

(b) Gain of X 320 

(c) Loss of X 360 

(d) Neither gain nor loss 

(e) None of the above 

41. A man purchases a certain number of toffees at 6 per rupee and the same number of toffees at 7 per 
rupee. He mixes the toffees and sells them at 6 per rupee. What is his gain or loss per cent? 

(a} 6—% loss (b) 7—% gain 

13 13 

fc) 7—% IMS ft) 7—% gain 

13 13 

(a) None ol Ihe above 

42. Raj sold an item for X 6384 and incurred a loss of 30%. At what price should he have sold the item to 
have gained a profit of 30% [SBI Clerk 2011] 

(a) X 14656 


(b) X 11856 


(c) X 13544 
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(d) Cannot be determined 

(e) None of the above 

43. The price of a land passing through three hands, rises on the whole by 65%. If the first and second 
sellers earned 20% and 25% profit, respectively. Find the profit earned by the third seller. [SSC (10+2) 
2007] 

(a) 20% (b) 55% (c) 10% (d) 25% 

44. If the difference between the selling prices of an article at profit of 6% and 4% is A 3, then the cost 
price of the article should be [SSC (10+2)2010] 

(a)X 100 (b) X150 

(c) X 175 (d) 7200 

45. A man sells calculator at the rate of A 250 each which includes a profit of 14%. What amount of profit 
will he earn in 19 days, if he sells seven calculators per day? [IDBISO2012] 

(a) X 4665 (5JX4565 

(c) X 4545 (d) X 4655 

(e) None of the above 

46. A fruit seller buys 700 oranges at the rate of A 500 for 100 oranges and another variety of 500 oranges 
at the rate of A 700 for 100 oranges and sells them at A 84 per dozen. The profit per cent is 

[SSC Multitasking 2014] 

(a) 20% (b) 40% 

(c) 30% (d) 10% 

47. A person sold his watch for A 75 and got a percentage profit equal to the cost price. The cost price of 
the watch is 


[SSC Multitasking 2014] 
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(a) X40 (b) X45 (c) X 50 (d) X55 

48. Two lots of onions with equal quantity, one costing X 10 per kg and the other costing X 15 per kg, are 
mixed together and whole lot is sold at XI5 per kg. What is the profit or loss? [CDS 2013] 

(a) 10% loss (b) 10% profit 

(c) 20% profit (d) 20% loss 

49. A fruit-seller buys lemons at 2 for a rupee and sells them at 5 for three rupees What is his gain per cent? 

[CDS 2011 ] 

(a) 10% (b) 15% (c) 20% (d) 25% 

50. A vender sells lemons at the rate of 5 for ? 14, gaining thereby 40%. For how much did he buy a dozen lemon? [SSC 
CGL 2010] 

(a) ? 20 (b) ? 21 (c) ? 24 (d) ? 28 

51. By selling 32 oranges for ? 30 a man loses 25%. How many oranges should be sold for ? 24 so as to gain 20% in the 
transaction? 

(a) 16 (b) 24 (c) 32 (d) 28 

(e) None of the above 52.Kamlesh purchased 120 reams of paper at ? 100 per ream and the expenditure on transport was 
? 480. He had to pay an octroi duty of 50 paise per ream and the coolie charges were ? 60. What should he charge per 
ream to gain 40%? 

(a)X 155 (b)X\41 (c) X 138(d) A165 

(e) None of the above 

53. A producer of tea blends two varieties of tea from tea gardens one costing ? 18 per kg and another f 20 per kg in the 
ratio 5 : 3. If he sells the blended variety at A21 per kg, then his gain percentage is 


[SSCFCI 2012] (a) 18 (b) 8 (c) 10 (d) 12 


54. A dealer sold three-fourth of his arti cJes°/o^?n?6mh?nm g at the cost price. Percentage of gain in 
the whole transaction is [SSC CPO 2011] 

(a) 15 (b) 18 (C) 24 (d) 32 

55. A merchant buys p apples for Xq and sells q apples for ? p. \fp <q, then in the whole outlay, he makes [SSC CGL 
2007] 

<b) 100 ^ g ~ ^ j* loss 

(c) 100 loss 

(d) gain 


56. Fens are bought at 5 for ? 4 and sold at 4 for A 5. Find the gain per cent. 

(a) 55% (b) 45.26% 

(c) 56.25% (d) 60% 

(e) None of the above 

57. A person purchased 11 articles for ? 10 and at 10 articles for ? 11. Find the gain percentage. [SSC CGL (Main) 2012] 

(a) 22 (b) 20 (c) 1 (d) 21 

58. The selling price of 20 articles is equal to the cost price of 22 articles. The gain percentage is [SSC CGL 2013] 

(a) 12% (b) 9% (c) 10% (dj 11% 

59. By selling 100 pens, a shopkeeper gains the selling price of 40 pens. Find his gain per cent. 

(a) 4.4 7%(b) 6.67% (cj 8.8% (d) 5.59% (e) None of the above 

60. If the cost price of 16 tables be equal to the selling price of 12 tables, the gain per cent is [SSC CPO 2013] 






ra.J 33-% (t» 20% 30% (tfl&gmahboob.wordpress.com 

3 

61. If the cost price of 23 toys is equal to selling price of 20 toys, then the gain or loss percentage is [SSC (10+2) 2012] 

(a) 12 (b) 14 (c> 13 ftO 12 j 

62. The cost price of 24 apples is same as the selling price of 18 apples. The percentage of gain is [SSCFCI2012] 

fa) \2-%fb) 1B^%fcfl 33-% 

2 3 3 3 

63. If the cost price of 16 pens is equal to the selling price of 12 pens, then the gain or loss per cent is [SSC Multitasking 
2014] 


fa) 331% gain fb) 25% gain 
3- 

fc} 25% toss (d) 33 1% loss 
3 

64. If the cost price and selling price of an article are in the ratio of 10 : 11, then the percentage profit is [SSC CGL 
2010] 

(a) 10% (b) 9% (c) 3% (d) 1% 

65. The cost price and selling price of an article are in the ratio of 3 : 7. If the selling price is ? 700, then find the cost 
price 

(a) ? 500 (b) ? 400 (c) ? 300 (d) ? 800 

66. A dishonest dealer sells his goods at 10% loss on cost price but uses 20% less weight. What is his profit or loss per 
cent? 

(a) 12% loss (b) 22.5% gain 

(c) 13.9% loss (d) 12.5% gain (e) None of the above 


67. A man sells rice at 10% profit and uses weight 30% less than the actual measure. His gain per cent is 


fel 57-ft (t>) $7 lyyoursmahboob.wordpress.com 

S 7 

(C) E7-% (d) 57-% 

5 7 

(e) Now of mo above 


68. A seller uses 920 g in place of one kg to sell his goods. When he sells his article at 15% gain on cost 
price, the actual percentage of profit is 

[SSCCGL (Main) 2012] 

(a) 20% (b) 15% (c) 25% (d) 30% 

69. A trader sells wheat at 20% profit and uses weight 20% less than the actual measure. His gain per cent 
is 

(a) 35% (b) 38% (c) 48% (d) 50% (e) None of the above 

70. A dishonest dealer sells his goods at 10% loss on cost price and uses 30% less weight. What is his 
profit or loss per cent? 

tel 2 &j% loss {b| SBj %gain 
fcj 2e| % toss (d) 2Bj % gain 
fe) None qf the above 

71. A dishonest dealer professes to sell his goods at cost price but he uses a weight of 920 g for 1 kg weight. 
Find his gain per cent. 


s* 

(b) 


23 

23 


W 

3^% 

23 

23 


(&) Nora q\ the above 

72. A dealer sells goods at 4% loss on cost price but he uses 28 g instead of 32 g. What is his per cent profit 
or loss? 


tel gan fb) 14^% loss 
teJ gato (di toss. 

tel None ol ihe above 


73. If the cost price of 20 articles is find the profit per cent. [Bank 

PO 2008] 


ft 33-1* 

(b) 33 !% 

2 

a 

(c) 33 !% 

(d) 

5 

7 

(e) Nooe of (Tie above 


74. A furniture seller sells two tables at ? 1500 each. He earned a profit of 20% on one table and suffered 
a loss of 20% on the another table. Net profit or loss in this deal is [CC PSC 2013] 

(a) 4% loss 

(b) 4% profit 

(c) Neither profit nor loss 

(d) 10% loss 

(e) 10% profit 

75. A dishonest dealer sells articles at 10% loss on cost price but uses the weight of 16 g instead of 18 g. 
What is his profit or loss per cent? 

ffa} 1-% loss 

4 4 

(c) al % loss el K gain 

(6) None ol tha abova 

76. A man sold two watches, each for X495. If he gained 10% on one watch and suffered a loss of 10% on 
the other, then what is the loss or gain percentage in the transaction? [CDS 2011] 

(a) 1% gain 

(b) 1% loss 

(c) 100/99% loss 


(d) Neither gain nor loss 


77. If an article is sold at a gain of the seller gets ? 6 more. The cost 

price of the article is [SSC CCL 2013] 

(a) ? 106 (b) ? 50 (c) f 94 (dJXlOO 

78. Some apples are bought at 5 for ? 10 and sold at 6 for ? 15. What is the gain per cent? 

(a) 35% (b) 45% (c) 20% (d) 25% 

(e) None of the above 

79. A man sold two houses for ? 96000 each. In the sale of the first house, he incurred 20% profit and in 
the sale of the second, he incurred 20% loss, what is the gain or loss percentage in total? [SSC CCL (Main) 
2012] 

(a) 6% gain (b) 6% loss 
(c) 4% gain (d) 4% loss 

80. The profit earned after selling an article for ? 625 is same as the loss incurred after selling the article 
for X 43 5. The cost price of the article is [SSC (10+2)2012] 

(a) ? 520 (b) ? 530 (c) X 540 (d) ? 550 

81. A shopkeeper purchased some books from a publication worth A 750. Because of some reasons, he had 
to sell two-fifth part of the book at a loss of 15%. On which gain he should sell his rest of the books, so 
that he gets neither gain nor loss? 

{a) 10% (b) 9% (c) 12% (d) 15% (e) 18% 

82. A sold a watch to B at 40% gain and B sold it to C at a loss of 20%. If C bought the watch for ? 432, at 
what price did A purchase it? 

(a) X 385.71 (b)X2\6 

(c) ? 250 (d) ? 550 

83. A man sold an article at a loss of 20%. If he sells the article for A12 more, he would have gained 10%. 
The cost price of the article is 


(a) X 60 (b)X40 
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(c) X 30 (d) X 22 
(ej None of the above 

84. A person sold a watch at a profit of 10%. If he had sold it for X2000 more, he would have gained 20%. 
Find the CP of watch. 

(a)X 15000 (b) X 10000 

(c) X20000 (d) X25000 

85. A person sold an article for X 136 and got 
15% loss. Had he sold it for Ax, he would 


have got a profit of 15%. Which one of 
the following is correct? [CDS 2012] 

(a) 190<x<200 

(b) 180< x<190 

(c) 170<x<180 

(d) 160< x<170 

Exercise © Higher Skill Level Questions 

1. An article passing through two hands is sold at a profit of 40% at the original cost price. If the 1st dealer 
makes a profit of 20%, then the profit per cent made by the second is 

fej 15^% (h) ta^% 

3 3 

fcj 18-% (d) 11-% 

3 3 

(e) Norte of the above 


2. A merchant fixed the selling 40% profit to the cost price. As 

the sale was very low at this price level, he decided to fix the selling price at 10% profit. Find the new 
selling price [SSC (10+2) 2012] 

(a) A450 (b) X 490 (C) X 500 (d) X 550 A trader purchases a watch and a wall clock for X 390. He sells 
them making a profit of 10% on the watch and 15% on the wall clock. He earns a profit of X 51.50. The 
difference between the original prices of the wall clock and the watch is equal to [SSC (10 + 2) 2012] 

(a) X 110 (b) X 100 (c) X 80 (d) X 120 

4. A merchant has 1000 kg of sugar, part of which he sells at 8% profit and the rest at 18% profit. He gains 
14% on the whole. The quantity sold at 18% profit is 

[SSC CGL2010] 

(a) 500 kg (b) 600 kg 

(c) 400 kg (d) 640 kg 

5. A dealer buys an article marked at X 25000 with 20% and 5% off. He spends X 2000 on its repair and 
sells it for A 25000. What is his gain or loss percent? [SSCFCI 2012] 

(a) 21% loss (b) 10.50% loss 

(c) 19.05% gain (d) 25% gain 

6. By selling an umbrella for A30, a shopkeeper gains 20%. During a clearance sale, the shopkeeper allows 
a discount of 10% of the marked price. His gain percentage during the sale season is [SSC CGL (Main) 
2012] 

(a) 7 (b) 7.5 (C) 8 (d) 9 

7. On selling an article at A 530, the gain is 20% more than the loss incurred on selling it at A475. In order 
to gain 20%, the selling price will be 

(a) X 900 (b) X 600 

(c) X700 (d) X 500 


(e) None of the above 


8. A person bought two bicycles profit and the second at 20% profit. 

If he sold the first at 20% profit and the second at 10% profit, he would get A 5 more. The difference in the 
cost price of the two bicycles was [SSC CGL 2013] 


(a)X 25 (b)X15 
(c)X50 (d)X40 

9. A person sold a table at a gain of 15%. Had he bought it for 25% less and sold it for A 60 less, he would 
have made a profit of 32%. The cost price of table was 

[SSC (10+2) 2013] (a) X 300 (b) A350 

(c)X315 (d)X 400 

10. Cost of a packet of coffee powder and a litre of milk are X 20 and A 30, respectively. 10 cups of coffee 
is made with one packet coffee powder and for each cup 200 mL of milk is used. If coffee is sold at 25% 
profit, the selling price of each cup of coffee is [SSC CPO 2013] 

fa; r 12.50 (b) A6.25 

(c) A 8 (d)X 10 

11. Assuming that profit of a shopkeeper in a particular commodity is a linear expression of transportation charge (t) 
and the quantity of commodity (q). He earns a profit of A10000 by selling 20 units at the transport charge of A 400. He 
also earns a profit of A12000 by selling 25 units at the transport charge of A 600. What is the linear expression in tandg? 
[CDS 2012] 

(a) 600q - 5f (b) 500q - 4t 
(c) eOOq - 4f (d) 500q - 5f 

12. A person bought 8 quintal of rice for certain rupees. After a week, he sold 3 quintal of rice at 10% profit, 3 quintal 
of rice with neither profit nor loss and 2 quintal at 5% loss. In this transaction, what is the profit? [CDS 2012] 

(a) 10% (b) 20% 

(c) 25% (d) None of these 

13. A bookseller sells a book at a gain of 10%. If he had bought it at 4% less and sold it for A 6 more, he would have 


gained 118-%. The CP of the book is 
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4 [SSC CGL 2007] 

(a) X 130 (b) X 140 (c) X 150fdJ X 160 

14. A dealer bought 80 cricket bats for A 50 each. He sells 20 of them at a gain of 5%. What must be the gain percentage 
of the remaining bats, so as to get 10% gain on the whole? [SSC (10+2) 2012] 

(a) 3—% |W 12 2* 

11 2 

(C) 11-% (d) T 3350 

3 

15. A merchant earns a profit of 20% by selling a basket containing 80 apples whose cost is X 240 but he gives one- 
fourth of it to his friend at cost price and sells the remaining apples. In order to earn the same profit, at what price must 
he sell each apple? [CDS 2012] 

(a)X 3.00 (b) X 3.60 

(c) X 3.80 (d)X 4.80 

16. A shopkeeper sells a transistors at 15% above its cost price. If he had bought it at 5% more than what he paid for it 
and sold it for X6 more, he would have gained 10%. The cost price of the transistor is [SSC CGL (Main) 2012] 

(a)X 800 (b)? 1000 

(c) X 1200 (d) X 1400 

Answer with Solutions 


Exercise © Base Level Questions 


1. {rf> Given that, CP =7 200 aiK^gfie^nstpoob.wordpress.com 
Profit -SP CP - 325 200 » ? 25 

Profii,. 


Gain % - 


CP 

£5 

£00 


-XlD0% 


X 100% - 12.5% 


2. ib) Given that r CP-7 BOO and SF-7 300 
LoSR. = CP - SP = BOO - 300 = T 200 
T 

; a Lom % e™ X 100% 

CP 


. 200 
500 


ic 100% = 40% 


3- [a.) GiViCE'ir loud tsoJa: = 7 701000 

cost price , 79t(xw:i y 1 w . ^ tdqqqp 
113 

RequirEd profit 

= 791000- 700000 = T 91000 


4. (a) cp or bmtet = f-—-1 

^iod - Luks% J 

- — x 14 500 - 7 1S12C 


xRP 


@0 

(a) SP*12E% of CP 

[ vga flM+0^»' ) icC p1 

l l «» J J 

= 1^x40 = - x 10 = 5 x 10 = f 50 
100 4 

(a) We knnw ttiai r 

Loss = CP-SP 
£4D = 32DQ -KP 
5F*> 3200 - £+0 n f £959 


T. [a) Cf ■ 


r 

r 


100 

30 

CP 


x 40l> = 7 


4000 


100 


,100 - [J3SS% J 

1C] Let cost price be T ;r. 

Selling price = 2345 
1^055- 19% 

Cost prifift, * = 


X SPi 


SP X too 


£100 Lose%) 
2345X100 
<100 -19%) 
234500 


B1 


= 7 2395 * f 30OO 
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9, (Cl) CP cF the article - 130 X ™- ■ 1 2DO 

90 

To gain 10%, SF of arcido 

= 110% of20G= 7 320 


10, (d) Giunn, CP= T /IRQ and gain =111% 

sp .fmo^Q^itVcp 

l ioo J 


5,S *35I)= 115 ^ 7 = 7 40fi.i>0 


100 2 
lit (£)) SP Of ralLphone = 7 2400 
.V CP of celLpbona = 2400 x 

■ 7 1920 

/, Required percentage profit 
2040 1920 


100 


100 -I- 25 


1920 

13. (cfj Lot SP ^ 7 100 

cp = 7 m 

Profit =100 05 = f S 

Profit % = 55!!! X lOCHt 


X too - 625% 


CP 

5 

95 


= — x 100% = — % = 6.26% 


13, 


ttt CP = f-^-1 

^100 +■ Gam% J 


19 

xsr 


= soao x 152. = 70 x ioo = 7 ?ooo 

123 

\ no 

14. tth CP^ — KZ220 - 7 1350 

120 

15. to) SF = 7 720 and ]ma =10% 

CP = 1£E * ?S0 = ? 900 
90 

Now, CF = 7 BOD and gain = 5% 

Sp = — x aoo = t ft40 
100 

16. &F = 7 769 and loss = ?- 0 % 

CP 


— k 768 = ~ *768 = 7 960 
60 4 


Now, CF =7 900 tind 5P = 7 1020 
Cains 1020 - 960 - T 60 
50 


Cain% - 


9BO 


• X 100% - 6.25% 
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17 L On) SP = 7 120 and loss ^ 16% 

24 QG 


CP = — x 120 = 
85 

Gain - 2% 

.\ AaqulndSF = — x 

ICO 17 


17 

? 144 


1« T (O CP ; 


■ (—*35—1.1 

^100 -]<ass% J 

, 100 


SP 


CF = 5CXW X — = * 5000 
75 

19 t (0} Tbtsl CP = (CP +■ Overhead expenses) 
■ 150 + 12% of 150 

= ISO +■ — X 150 = 7 165 
100 

Given that, gain = 10% 

no 


A SF = 


too 


X 168 = T 104.50 


20 . (6) let the cose price of the anide he f jt. 
, 20 x 


Now, 


100 

120 * 


0600 

^3SQQ 


100 

X = 3000 

Now, profit percentage when the article i-s 


sold far T 3150 = 


3150 - 2000 


3000 


X 100 


150 


X 100 = 5 % 


3000 

21 . ( 0 } Cast price of one bracelet - t ICO 
Profit earned = 15 % 

A Selling price of qne bracelet. 

= Cost price +■ Profit earned 

= 160 + ten x JJL 
100 

=10o + li^= leo+ M 

10 ID 

t 1G0 + 24 = 1S4 = T 154 
H&ma t Meerfl shrKjld aale her brJicnlel 
? 1 poi pieCQ- 

22. (tf Cost price of an amide 
100 


= 220 X 


110 


? 200 


For getting the profit of 30%, selling price 

ftf an, article = 30% rtf 7 200 


130 

Ton 


Y 200 - r 260 


23. (cl Let cosc price nf article; is CP 5 
According to the formula, 

SP 


GP = 
a j = 


] 00 - Lcsj% 
100 X 9549 


■X 100 


= t 2 1220 


100 - 55 










34. :a> Let CP = 6* and SP =3* yoursmahboob.wordpress. 

Loss = tCF- SP) = 15a; — 3k) - £jf 

Lass % = — x j \ 00% = -40% 

6* 

25 . |'eft SP of 20 eggs = 7 \ aod gain = 30% 

CP of 3D eggs- ft X — 1 ■ 7 — 

K 130j 13 


Now r £ — yields 20 eggs, 
13 


7 1 will ylBld 


f 2 ox s)' 


20 eggs 


Clearly,, ze eggs were boughi for 7 l 


20. W CP of $ teifcM = 7 I, 

SP of 6 loflccs = 150% of i = 


150 _ 
100 " 

V F&r 7 -, the number vl toffees sold = 6 
2 

A For 7 1 P the number oF toffees sold 

= 1 




27. ^ Lei thy cost pride -of antete = f x 
Then, 3 20% af x = 3M 
120 x £ 

IQO 

300x100 


- 300 


ISO 

Now r SP = 236 

Then,. ioss peireenlugB 

_ 350 -335 

250 


- T 2£0 


x 100 = 0% 


as. Lfrj Ut the pr'iiJO &F t1*3 fhMS = 7 * 
According to the question, 

3033 x = x ] 063 
=s 2x = 2033 + 10«3 = 30136 

x = = ? 1&46 


29, [0 Let CF = x 

M0x 


Than SP = : 


10D 


T — 


Mew 


00* 


CP = 60% of x = = “ 


1DD 


3x 
5 ' 


Crain =a 50% 


New SP = 160% of — = 152 x 

5 100 5 10 

According to thg question 

Tx 9x _ _ 

— —-- =^5 
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-x=5 

2 

x= 7 10 


Albmite W-et-^icd 

Let CF = 7 100, thcnSF = 140 
New CP ■ 7 GO and new SP - 30 X 


15Q 

too 


= T ftft 

AcDOExJina le ihe question, 

7 P4G - 9flJ = 7 50 H equivalent Id 7 5. 
+% f 100 is equivalent tn f 10. 

>- Cl J = T 10 

3D. <d) Ut s? =r too 

CP = — X 10Q = 7 30 
10 

New SJ J = 30 * — - 7 33 

100 

Gain = 30- 30 = 7 3 

r -. Gam 100* = —* = 10% 


30 


30 


31. ih) Original CF 


v J _ m. 

[]QG Y- Ga 


Ga£n% 


x SP 


e 100 x ] 0207 n 7 5650 
11E 

32. iC) TbtaJ CP = 2 X 1200 • 7 2400 

UK 

SFat 5% loss ■ — X 1200 - 7 1140 

100 

EP as 10W gain - HR x 12QQ 
100 

= f1320 

ratal SP = 1140+ 1320 = ? 2400 
Cain = 24S0 240Q = ? 60 


Cain % = 


GO 


240D 

33* (a) 1 2 aggs cost = 7 30 


X 100% = 2.5% 


30 


Hieu, Luat priue or 1 egg = — = 7 2.5 
12 

Cost price of 100 eggs 

= 25 x inn = 7 asn 

New, let t*ie SP Of lOO eggs be 7 y. 

Than, SP ~ — x U)U = Profit % 

CP 

* ~ 250 x iaa = 12 
250 

■.-“O.a-u 

s 

1 D v c; 

=* ji- 250 = ——- = 3D 


x -» 250 + 30-7 230 
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3*. If) CP of 1 orange far 1st rslfl = T - 

4 

CP &.F i orangf 2nd raw = ? 1 

■CP of £ Erangaa after mixing 

4 5 30 

CP of 1 orange after mixing 

g T 9 

2Q X 2 40 

SP of 1 orange after mixing - ? ^ 

4 


Gain ■ 




4 *0 


40 


Rain <« = [ — !(— x 100 V 

Uc y ) 


„ M% =,nl% 

9 9 

35. (0) Let CP of the article he ? x. 

Then, SF ^ 110% of x = 1.! x 
[f £P be douhie i.e. r 22x, then 

2 ? y ” X 

Profit por rant = --x 1 00% = IS50% 

X 

36- (d) Let CP= x r then gain = — 

© 

Acranriing to the question, 

* + - - 322 
6 

7x 

=s LLm 333 


jf = 3 !iili=?27e 


37. (fe) Let SP = x, then CP 
Gain < 


■(*-T )■! 


Zx_ 

3 


Gain % = JL * \m% 
3x 


= * x 3 x 100% = B0% 
3 3* 

3 B- (a) Ghnsm, qa!n%. = 30 

DJItarttfiG* hwtwuun SP and CP = £40 

SP- CP 


Now, g:=Ltn% = 


Cl 1 


- x 100 


=s ^> = — x\m 

CP 

=J CP w 340 X 5 

=s CP ■ 1200 

A SP — 1300 4 34.0 

= 1440 


[vSP — CP — 240] 
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39- ID CP, ■= ¥ 7500 

SP, - 7&00 x — = ¥ 9300 “CPs 

100 

S3, = 0300 X — = ¥ 7+40 > CP, > SI^ 

100 

Hence, loss is incurred in this transaction. 
A Required Loss =(CFj - SP 2 J 

= 7&00 - 74*10= ¥ 60 


40. I*} CP, = ¥ 4000 

SP, = 4000 x 135 = ¥5400 =CP 2 
100 
an 

SP a = 5400 X — = 7 4330 
100 

C P 3 < SFg 

Hence, profit is earned here. 

Required gain ={RP 3 - FJ\) 

= 4320-4000 = 7 320 


41. ib) CF of 1 coffee for I sc rate - — 

0 

CF of I lolfec for and raic = - 
7 

C1P of 2 toffees after muting = -+- = — 
6 7 42 

1 3 

CF of 1 toffee alter mmnq *= 

84 

SP Of 1 loffoo after mixing = I 

=*. «..» • 

B 34 84 

_L 

Rftin,4ft = I! x 100% = — %= 7 —% 
13 13 13 

84 

43. (&> CP = — x 6364 = ¥ 9VS0 
70 

To gain 30%, 5P 130% of BlEfJ 

] TD 

SF s X B120 = 7 1I85B 
TDD 

43. (ft RsquLred profit 

= £100 + EE& X — X — - TDD 
120 125 

-110 - IDO - i<m 

44. ib) Let CP - X 


According ig the question, 

lOflx 104 jt _ Zx _ 3 

100 IW " 100 " 

*=™=t 1S Q 


Direct Approach 

According \q tho question, 

£6% - 4%) - 3 => 2% = 3 
=* £3 J< 54W = 3 K 50 

1DD96 = 7 150 
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45, Ce] Profit on one calculator 

= asu I 


(-£)■ 


? 30, TO 


Total amount of the profit 
m 19 x 7X 30.7Q 
« ¥ 4033.10 
46- (flO CP nf 700 oranges 
50D 


100 


X TOO = ¥ 3Rf*fi 


■xb 00= * 3&00 


CP of SQ0 oranges of another variety 
_ 700 
100 

ToLal CP = 3500 +■ 35QQ = T 7000 
and total number of or-angaa purchased 
= 700 4- 500 = 1300 

Kjl 

Total SF = 2Z. x 1E00 = ¥ S4QQ 

A Brtlp a r«t-5«LJS“xlM% 

7000 

= OT& 

47. ijcj Let CP of iha warch he f x. Then, 
According to the question, 

75 ~ - M100= Jf 
X 

=> {75 - x) X 100 = ji* 

=> x 1 + IOOji -7500 =0 

^ ji* + ISO* - 50k - 7500 =0 
=* *(* + 150) - 50 (JT + 150] =0 

=» tx +■ 150) (X - 50) *0 

a* * « ¥ fit] 

4®. (Cl Let each Lot of □nion-cnntaiTis x kg 
onion* then total coat piles of these two lots 
together 

■ 10* + l$xm 25a 
Selling price of whole lot 

= IE X U + = 15 3t Zx = 30z 

Profit percentage 

30* - £5* 


25* 


■ X100% 


5x 

25a 


X 100% = 20% 


4£, (d Since, CP of 2 lemons is T 1. 

CP of 1 lemon is = - — ¥ 0.0 
2 

SP ef 5 Lemons is ¥ 3. 

3 

/. SP of 1 Lam,on is = - ¥ Q.G 

R 

Gain per cent = —— x 100 

0.5 

0-1 * 100 
OS 

= 2Q% 
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50- CO 5P uf 1 leutoO = T — 

5 

Lat CP af 1 lemon = x 
Accord irig lo Lhe guest! rm,, 

x-x ,40 = 14 
100 5 

.\ CP for 12 Lemons = 12 * 2 = 7 24 


SI, [a) \M ihe cn&t be 7 h. 

SFtfl orange = ? — = T-H 

32 10 

According io the qucstl; 0 D r 
75a = 15 
IDO " IS 

IS X 100 - 5 

» =-— - 7 

7RX16 4 


SP of i orange with ROW profit 



g. 

a In 7 ilia HUEobar of efAnges sold = i 

.\ In 7 24. tba number of oranges soJd 
X34 - 16 

a 

63- £6) Ttolal cost price = f (120 * 100) = ? 13000 

Total aKpendatui-e 

= 480 + - X 3 SO + 60 = ? 600 
2 

Total cost price = 12000 +■ 000 = 7 12600 


Gain - 40% 


SP of 120 roams m 12GQO X 


140 


SP per ream 


17040 


xm 

r 147 


717G40 


S3, (tf) Let quantitieR of twn types of tea 
costing 7 IB per kg and 7 20 par kg be 
5 a kg and 3x kg, respectively. 

Then, CP of tea = 18 X 5* + 20 X 5* 


= 00* + 00a = 150* 

SP flf tea = 21 w Sx = IbBx 

Profit per cant = ~ x j QO% 


150 Jl 


IB 

150 

54. CM Let CP - 7 100 


X 100% - 13% 


124 

SP - 75 X— + 25 
1D0 

^03 + 25= 7 lIS 
gam %= 16% 


Clearly, 



S5 (frj GivCiX 

CF nf p apples = q 

CF of 1 apple = — 
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and £P of q apples e p 

SF of 1 apple ■ — 
fl 

Given, p < g ECF > SP] 

p g pg 

and Iqkr% = X 1 DO 
CP 

^ - P a 

= 

*7 

P 

Tl^Terofe, when p < q, then the person had 

a loss wlUcJi is gluon by 


fq* - p E ) 

. x 100 = ^--ill x 100 

? s 


100 




loss. 


S** Let Hie numbef of pens bought 

- 5 X 4 = E0 


Then, CP = - X 2® = * 16 
S 

and SF = - X BO = f £5 
4 

- + . Gain -< 2 & ~ 10 - T 9 

Gain % * iL x 1 DD% - 56.29.% 

1G 

FaetTra&k Msthod 

Here r n? = 5. = 4, n = 4, ^ = 5 

Profit* = ^—— K 100 fby Technique 5) 


. 5X5-4K4 
4X4 


X 100 


■ — X 10D - &625% 

1G 

57 + (d> Cost price of 11 Articles = 10 

Cost price of 1 Article = — 

n 

and 5Por 10 ArLides = 11 

SV of 1 Artitte = — 

10 

„ . 11 10 
Nuw, gLUfl — — - — 

10 11 

ISt-100 21 


11D 


11D 


21 


and galn% =11^- x lOQ 

ID 


11 

2i x n 


ii 


-Zl 
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68- (tf Here, a =22 and £ = EO, then 

— i? 

Gain% ^ — x 100% [by Technique 4] 

b 

_ zz-zo ict00% = m 

50 

59. [e] (Sp of 100 j»ns)-<CFof 100 pens) 

= yp uf 40 p«n£ 

SP uf 00 p«ns = CR of 100 pens 
tfll CP rtf rtoch pen = f l 

Than* CP or 60 pans = \ 00 
SPof 00 pens = ? 100 
Gain = 100 - 60 = f -10 


Gain % - 40 sc 100% = 6667% 
60 


60. (a) Here, s = 1G, b - 12 
Required gain per rent = 




JxlQQ 

[by Technique* 4| 


12 

- - X 100% - 33 -% 

3 3 

61. (0 Here. a= E3, b = 20 

Required percentage profit 

I V 100% (by Technique 4] 


=(^) : 

33 - 30 


ED 


X 100% s 15% 


62. (d) Given that a w 24 and. b - IB 
According to tlie formula. 


[by Tochniquo 4] 


Gain « = X 100^4 

. H.-. . 

= x 100 j% = Jji * 100 j% 

■ —% - 33-% 

3 3 

Direct Approach 

Here, G apples are gained ever IS apples. 

Gain % = f — X 100 1 % * 33 -% 
lie j 3 

63, (a) Here, a = lfl r 2? = 12 

According to the formula. 

3' — ij 

Required per cent a-H 100 

h 


: 1R 

12 


[by Technique 4] 


X 100 


= 4 X 100= 33 [gain) 
13 3 







64 


(d) Let CP= lOr andSP= njf yoursmahboob.wordpress.com 
3 IX - TO* 


GELin % = 


10a 


■ X 100% 


* — x iao% * ia% 

10 

65. [fl Let CP = Bx and SF = 7x 
According to the? queRtinn, 

7x = 700 
/. * = 100 

CP * 3x - 3 X 100 - * 300 

66. [Cf) Hera, a - 1096 and b = 20% 

According ta the fcrmuJa, 

f h 4 fl 


Required answer = 


ijft 


■ X 100 

[100- t 

[by Technique 9] 

(20 - 10) 


[100 -201 


■ X 100% 


67. 


= — X 100%= 12.5% gain 

flO 

■Hve sign shows that profit is eo/oed here. 
(&) Let the marked weight = 1 kg = 1000 g 
Ry* l weight = 70 % of i COO = 700 g 
Lei CP of 1 = t 1 

CP of 7DG g = ¥ 700 
CP erf 1000 g= ¥ 1DDD 

SF = 110% of 1 000 

= 1!£ x 1000 = ¥ 1100 
100 

Gain p= 1100 - TOO - ¥ 400 

GMn % = — X 100% =: 57-% 

700 7 

68* (d Lei cost price = ¥ 1000 
Actual cost price = ¥ 920 

_ 1000 X If 5 

Selling price - ■—— - 

100 

Actual profit percentage 

11BO - 020 

920 

69. (d) Let the marked weight = 1 kg 

ml 1000 g 

Real weight ■ 80% of 1000 ■ 800 g 
Let the CP of 3 g ^ T 1 
CP af S00 q = ¥ R00 r 
CP Of 1000 g = T 1000 


^ ¥ 11SO 


X100 = 25% 


] ?.o 

SP = 120% of 1000 = — X 1000 
100 

Cain =1200 800 =¥ 400 


: t 1200 


4fVS 

Cain %a — X 100 % : 
OCO 


: 50% 
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70. [A Cio that, a = 10% and b = 30% 


AorordLng to tba formula. 
Required per cent 

= — a . x ion 

100 - b 


[by Technique 9] 


30 - IQ 
100 - 30 
90 

= — X 100 = 


x 100 


9.00 


% 


70 7 

71, [b) According to the formuLa, 
Bitot 




=( 


ZE-% prom 
7 


xl 00% 


True value Error ) 

[fey Technique 1} 

— 59 — x ioo% 

1000 - BQ 

flO .5<l00% =8—% 


9H0 

App 

BO g \z gained on 920 g_ 
,40 


£3 


te* 


Gain % = — x 100 % = 8 —% 

920 23 

72. (flO Gfren that, a = 4%, b = 2ft g and e = 32 g 
Required profit [by Technique fl] 


(100 - aj — - 1CKJ 
ft 


aoo -4> — 
HB 


]* 


■iwj% 


9fi X -- -100 \% 

28 J 

96 5t 5 


10Q 


% = 


— « 100 "]% 

. 7 j 


768 - 700 


X 


= — % - 9 ® % gain 

7 7 

+ve sign shows that profit is earned here. 
73. (to Given that, a ® 20 and b » 15 
According to the formula, 
f a- ij 


Profit % 


■ x tooj% 


Pjy TtKbuuquti 41 


= — X 100 % =— % 

15 3 

= 

3 

[Ntwt Approach 

5 -urticUds ore gained un selling 15 urLides. 


Gain % 


= ^JL x100Jtt 


= 33-% 

3 
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74. (as RequJmd los* 


-sr« 

-si 


[Jjy T«dhnk)U4 1) 


%= 4 % 

Thus, seller gcte 4% lass in the d&aL 
75* [a) CfivyiiHurt, j = 1 U%, t« = 16y aridc= 1 Sg- 
£7 


(100 -a) 


■iooj% 


[by TachnlqiLfls R] 


1H I 

{too 10 ) —■ ■ 100 % 

10 J 

00 X — - 100 ! % - [[JO X - - 100 




L B 

810-800 


IS 

L B J 

I l D % = 5 % = 1 1 % gain 
6 4 4 


% 


a 


% 


76h ib) Loss% = 


■ST* 

-SI- 


[by T&chukrue 1] 




77- C b) Ut CP dFih* arOck bt ¥ jmc. than 100% 
of k— 94% of x = 6 => 12% of k=B 

6 X 100 


- =. ¥ 5G 


12 

7#- (d) lat. oiunibir nf applw 
- b x fi - 30 [LQf of 5 arid fi] 
i n 

CP = X 30 = ¥ 00 
5 


hought 


SP 


= ! 5 X 30 = ? 7& 


Galn=SP- CP =75 - 60 = * 16 
fialrt % = x 100 J% = 35% 

Fast Track Msthtf d 

H&m. rn = ^ * = iG P n = 0. y = \B 

Profit* = — nx x i oo% 


[try Techniqu 0 5] 


(5 X 15 -fc X 1Q0 

ix\ o 

75 - 50 


x 100% 


X 100% 

15 


GO 60 

79. <d) Hart:, * = 20% 

.% To Oil Ldse percentage 

1DD 

ZD X 2D 


x 1 QQ% = Zb% 


100 
^ 4% 


[by TwTrniipm 1] 
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SO. {ip) Let CF = x 

According lo lbs question, 
525 - x = x - 435 
=* 2x ■ lOGO 
taeo 


7 530 


Si. EaJ Here, a = f , * = 1 5% 

b 

According w ibe rarmtil-u, 

G*m% = — % 


I - 

|xl5 

i-T 

s 


Eby TKbniqiM 2 [ 


% 


6x5 


% = 10 % 


82 . (a) Lee A purchased Lhe watch for T x. 

Axfi + -S-lfi— l) 

l. IW j k. 100 ) 


- CP o f article giver by- C 
(by Technique 6] 

80 


140 ^ 

XX ™ x-==-*43Z 
TOO too 

432 X 1QQ 
J£ =- 

14 x a 


* 385.71 


S3- £1?) Let the CP = x 

Acxurdirig lo t-he question 
110 v _ RQx = 

100 100 
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llx 

tQ 

11 * 


4jc 

6 

Kjf = 120 

3 

7 40 




CP- 


84. (O Here, a ■ 109G r b a 20%, fl = 2DDQ 

According to the farmuila, 
fi 


CP of watch = 


b — b 


X 1Q0 


2000 
3D - 10 
2000 X 100 


[by Tfrchrikpia 31 

x 100 


10 

= 7 50000 

„ E ^ Sailing pricEX 100 

85- tf)} Cost pncc =-- 

000 -Josh%) 

136x100 
1DD - 15 
^ 138 X100 
fth 

1G0 X flDO + 1E& 


= f IRQ 


Selling price [x] = 


100 
160 x H5 
100 


? 184 


.'.Option (h) is emmet because 

[1.80 < X < 190], 


Exercise © Higher Skill Level Questions 
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i. [b} Lee CP - 7 100 
Them SP “ 7 KO 
Let the profit made by the 2nd dealer 
Then. (100 + jrJ% of 120% of T 1D0 = 

=fr 100 + x K — x 100 »140 

too too 

=5 $[100 + ^-700 

=? 600 + 6 x = TOO 

=J 6x^100 


*> x% 
r i4o 


TTO 


■w 


3 

■ 7 x 


= IB-% 


td) Let cost price 

According id the question, 
£100 + 40) 


ft x - 


100 

700 X 1QO 

x =;- 

140 

New sailing price 


= 700, 

= 500 

&00 X (100 -I- 1Q0 


too 


= &x 110 = 654=* &&0 


3- [flj Lift CusL price <hf « wall Cluufe — ? v 
, L ,Cost price of a vratGh = 7 13^0 jc) 
According to the question, 

xx10 ^&0-^x15 m&i5q 

100 100 

=4 300 XlS-Sjf^ 51.50 X 100 

5x ■ 5850 5150 = 700 

jf * — - 140 
5 

=* X * 140 

Required, difference - (390 xj x 
= 330 - 2 X 140 


= 390.^200 = 110 

*7 110 


4. [ft) Let the sugar said at 3% gain = x 

,' r Sugar said at 18% gain = [1000 - x) 
Let CP of sugar e 7 ^per kg 
Total CP - 7 1000 y 







. flOA „ 1 

Uoo ) 


+ Hi aooo 
100 
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x)y 

= Hi x lUWy 

100 


^ 10B xy + 11 BQQQy - 11 B xy = 114QDQy 

=> 1 Ox =4000 

A x = 400 

A Quantity sold at 1B% profit 

- 10 00 -400-000 kg 
5. (tf Total CP = (95% of fltf% of £ 25000) 

+ (2000) 

= f-^-X — X 2 5000 ] +■ 2000 

^100 10Q J 

= 10000 +- fiOOO = ? 21000 


CP - ? 21000 and SP - * 25000 
.'.Gain *25000 - 21000 * 7 4000 

Gain % = 1W0 X 10DW = —% 

21000 21 
= 19JQ£% (approx.) 

fir GLveji r seLling price of an umbrella - f 30 
Profit percentage = 20% 

A Cost JUlce Of BD iithKwhIIp 

= 3omoo = ft& 

120 


During the clearance sale. EBlling price of 
an umbrEDa 


3U x SO 
10G 


7 27 


A Required profit peroonusge 
27 - 25 

= --1 x 100= 8% 

25 


T + (flj Ltit CP = x 


Then, according to tbs question, 

120 

— (Jc - 4751 = {530 - x) 

100 

-Or 475) w (530 x) 

5 

=* (Sr - 2850) ■ 12050 - 5v> 

=» 11jc = S&00 

X = ? bOO 

Acquired SP = BOO X — = ? 600 

TOO 


S+ (O Let, tha coSI pried of Firet bicycle t>a 7 x. 
Then, the co&L price of second bicycle 

« T {1 non - XJ 

According to tha given condition, 

E0% ofjr+ 10% of (t ECO - x)J - 

[10% of x + 20% oF (1600 x)\ = 5 

fZQXx . IQ X [IfiOCl — Jf] 

1 100 100 








[ 


IQx.v 
100 
X 
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20 v. (1.500 - 


100 

l£ 10 J llO S J 


—j =! 


10 
x 

5 10 

2x-x 


x + tlSOQ ■ 




10 


s 

(IflOO-x} 

5 


10 


[iooo-^)-2(ieoo - jo 

10 


X + 1600 - X - 3600 + 6x 


10 


-5 


-1BQ0 + 2* 


*825 


10 

=* 2* = 1000 

1650 

X ■- 

2 

\Qxt of second bicycle = (1600 -625* 

= T775 

Inquired diffarenjcs - 625 - 775 - 1 50 
9* (cl Let the out price or tbbl« = £ *. 
Then EBUing price with 15% pin 

_ 1100 +Gala W *CF 

100 

= flop + ia%KCF 
100 

115 K X ^l\bx 
10O 100 

a oo - 2&%> xcp 


= 6 
SO 


New CP i 


100 


, 75* 
100 


IfewSP - * - go ] 

UOC ) 

Now, according to the quo?rlon r 


(w-H- 


75* 

100 


115* ' 


75a- 
too 

■flOOO - 75* 


X tOO - 32 


100 


75* 

100 

40 * - 6000 


7frr 

40*7-5000 


X 100 =32 


X 100 =32 


X4=32 


3jht 

=> 160* - 24000 = 06* 

^ I60x - 08* - 64000 

=> 64 x = 24000 

24000 

4 jf-- 

64 

-* .v - 7 376 

. J , The tftfit price of table is 1 375. 
























10 . (d) Cost or coffee powder ^mm , Mg ob - word P ress - com 


= ^ = ra 

10 

Cost of itlLJL used in one cup 

- X 200 = ? 6 

1000 

Cost of ©sch cup of coffee 
= £ + 6^ 

To gain 25% profit, sale price cf each 
Pup of coffee 33 125% of 3 = f 10 

11. (p) By hit and trials 

Case 11 * f 400 end. q * 20 unit 
Then, from option £e). 

Total profit = 8QQq - U 

= 800 x 20 - 5 x 400 
= 12000 - 2000 = * 10000 
Cese Elf-? 600 and g - 2 5 units 
Total profit = SQOq — 5t 

= G00 X - 5 X 800 

= eoo m ~ ® 

= 600 x 20 

= ? 12000 

12. \d) Let CP of 3 quinta] = T a 

CP nf 1 quinta] = ? * 

H 

SP of rice 10% profit = — + — x 

E S 100 


3* , 3x 

¥ 80 


33* 

"i¥ 


3^ 

SP af rice without profit or loss - T 

S 

SP of raCu at 5% icras = — - — X —^— 

3 9 100 

19* IOje 


x I 
4 4 X 20 ” 4 X 20 


80 


i-p . i - 33a - 3X 19 a 

. , TotEil selling pnee =-4 — 4- 

BQ S ED 
33a 4 30* 4 10s? 

13 - S3 - 

bo ao 

82* 

Profit as - X 100 - Jfl-- X 100 

CP x 

-® 3 - 0 °»*iOO-i-XlOO 


so* 

: Z5% 


ao 


13. <d Let CP = a 
T hen, SF=- 11Uj * 


11a 


100 

Now, CP = Ob% of a = 


10 

0& A - r 

- m ? - 

100 25 




Now, according to the question, 
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Si' = * 


'EM 

\ 10 } -J 2S 


1 1* t GO _ 475 24* 

10 400 25 

550* 4 3000 =570* 

30* = 3000 
3000 


50 


* = — 
20 


= 150 


CF^tlbO 

14^ (d Let required percentage profit; = x% 
According to the question, 

10% of (B0 X 50} 

= 5ftM (20 X 50) + x% of (60 X 50) 

ao x so x 10 

- 

100 

_ 20 X 50- X 5 GO X SO X x 
100 100 
=& BO = 10 4 0v 

5 3 

15. (d v CP of 80 apples = ¥240 

CP of 1 epple = ¥ 3 
CP of 20 apples = ¥ BO 
To earn a pro fit or 20%, 

SP *= 120% of 240 * ¥ZHB 

But he so les- — of his apples j'.e., 20 apples 
4 

for ¥ 60. 

A SP of remaining 60 apples 

»2aa -00 - T 22a 
22 a 

GO 

16. (d Let cost price of transistor ^ ¥ * 
Aooordinq in the question, 

105 


SP of 1 apple i 


l 380 


CP of transistor ■ x X - 


100 


and 5F of transistor = f ^ + G j 

\ 100 } 

gp _ £p 

*\ Profit perceoESfle *--—-X 1 QD 

CP 


115* 


10--U3H. 


+ 6 


105* 


10 : 


lObx 
100 

.00* + eooj ioo 


-190- X 100 


105* 

105* = TOO* + 6000 
5* =6000 
* =* ¥ 1200 
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Chapter 

13 

Discount 


Discount is defined as the amount of rebate given on a fixed price (called as marked price) of an 
article. It is given by merchants/ shopkeepers to increase their sales by attracting customers. 

Discount = Marked Price - Selling Price 

Marked Price (List Price) 


The price on the label of an article/product is called the marked price or list price. This is the price 
at which product is intended to be sold. However, there can be some discount given on this price 
and actual selling price of the product may be less than the marked price. It is generally denoted 
by MP. 

Basic Formulae Related to Discount 


+ Discount % ■ 
+ DlscouU% = 


Martedprica- Sailing price 
Marked prica 
Discount ^ 100 
Marked pric* 


x 100 


+ 


Sailing pica - Marksd pica x 



♦ Selling price = Marked price - Discount 




where, r% is the rate of discount aiio^^a^oo^^ordpress.com 


Note Discount is always calculated with respect to marked price of an article 

Successive Discount 

When a series of discounts (one after the other) are allowed on marked price of an article, then 
these discounts are called successive discounts. 

Let ri%o,r 2 %o,r 3 % .be the series of discounts on an article 

with marked price of ? P, then the selling price of the article after all the discounts is given as 



Ex. 1 An item is sold for ? 680 by allowing a discount of 15% on its marked price. The marked 
price of item is 

Sol. Selling price of an item = ? 680 and rate of discount, r = 15% 

.v Selling price = Marked price 1- 

I 100 J 

=> 680 = MP {\ - —1 
I 100 J 

680 = MP f 100 - 15 ! =* MP= 680X100 = ? 800 L 100 J 85 


Ex. 2 A shopkeeper on the eve of Diwali allowed a series of discount on television sets. Find 
the selling price of a television set, if the marked price of television is ? 1000 and successive 
discounts are 10% and 5%. 




Sol. 


SellicgpriceofatslevisMH!^ ^ 

Here, tanked price ■ T 1000 , Ri ■ 10 & Hid jRj - 5% 

Selling pcic* ■ 1000 f 1 - -^2-1 X f 1-—1 

\ lOCj l, 100yl 

= 10 oo x f«Ljin* (m^±} = 1M0 x J» M J®= ? 

V 100 ) l 100 J 100 ICO 


Fast Track Techniques 

to solve the QUESTIONS 

(Technique A 


Single discount equivalent to two successive discounts r-,% and r 2 % 




Ex. 3 What will be a single equivalent discount for successive discounts of 10% and 5% on 
marked price of an article? 


Sol Given, r\ = 10% ami = h% 

Single equivalent discount = [ q + ij - ^ X ^ 

\ 100 ) 


= ^10+5 

K 100J 


10 X 6 
100 


y 


- (15 - &5)% 
= 145% 

Single equivalent discount - 145% 


(Technique'^ 


© 


Single discount equivalent to three successive discounts r.,%, r 2 % and r 3 % 












Ex. 4 What is the single equivaleh < ? i ffi§S{?ift^PP(fr l ^06?!€S§?^e c 9f§counts of 10%, 20% and 15% on 
marked price for motor bike? 

SoL Given, q = 10%, - 20% And - 15% 

Single equivalent discount for three Buccesshre discounts 


- 

fl- -S-I fl- —Ifl-—1 

L ioo J L loo J\ ioo ) 

K 100% 


■-I 

(-sK-aK-S) 

x 100% 


-1 


fl- 9 x 4 x 17 

L 10 5 SO. 

x ioo% 

xwo s 

L 10D0 J ltttt 

-38.8% 



Technique 


& 


If a shopkeeper wants a profit of R% after allowing a discount of 


rtfctfien Marked Price (MP) of the item =CP 



or 


Cost Price (CP) of the item =mp 



Ex. 5 The marked price of a bicycle is ? 1100. A shopkeeper allows a discount of 10% and get a 
profit of 10%. Find the cost price of the bicycle. 










Sol. Let CP of the bicycle = f jfi oursmahboob. word press, com 

HOx 


Then, 

Now, 


&F yf ihy bicyde ■ 


100 ID 


MP of the bicycle = T 1100 
SP of the bicycle = im * 90 = ? 990 


100 


According to the question. 


1^=990 

10 


x = 


990 x 10 


11 

=> x= T 900 

F**tTracJ( M*thod 

Here, MP = 7 1100, r = 10S% and = lOflJ 


CP=MP 


' 100 - 


s) 


U00+J 
= 1100 ^ 100 - 10 ) 
[ 100 + 10 ) 
1100 X 90 


110 


¥ 900 


Technique^ 


A merchant fixes the marked price of an article in such a way that after allowing a discount of r%, 
he earns a profit of/?%. Then, marked price of 

the article is [ ri ~ fl x 100]% more than its cost price. 

000-r ) 


Ex. 6 A shopkeepper allows a discount of 10% on the marked price of calculator, then by what 
per cent higher than cost price, should marked the price, so as to gain 20% on selling it at the 
discount? 










\* profit p« coot is 20SS| 


Sol 


Let the crat price of httte\fck&§rtfflbboob. wordpress.com 
Tbcn h KiHang prim should bo 120% of 190 


120 x 100 
100 


7 120 


Nov, selling price of the article should be 10% lower than marked price because of 
the diwount oi 10%. 


Marked price = 


100 x SF 
100 - 10 


100 x 120 _ 400 
00 3 


Required percentage at which article is marked higher than cost price 
MP- CP 


OP 
400 _ 

-3 


X 100% 


100 


100 


x 100. 


{400-300) 
3 x 100 


x 100i 


— M S3 2 % 


Fact Track Method 

Han, r = 1095 and R = 20% 

.'.Required percentage - [ r4 ~ ^ x 100 [K ■ 10 + 20 x 10Q 
^100 - r } LOO - 10 

_ 30xl00 _100_rc 1 ^ 

90 3 0™ 


Technique 


0 


If a shopkeeper allows a discount of r-,% on an article and marked price of the article is r% more 
than the cost price, then profit or loss per cent in this transaction 

1D0 1 


Note Positive value shows a profit, while negative value shows loss 


Ex. 7 A shopkeeper marked the price 10% more than its cost price. If he allows a discount of 
20%, then find his loss per cent. 


Sol 


Here n = 20%andr = 10% 

.. Lose or profit per cent ■= 


rxQQQ- ij) 10 x (100 - 20) 

100 1 100 

10 * 80 - ao = - ia% 


-20 


Loa par Mot = 12% 


100 
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Fast Track Practice 

1. On a 20% discount sale, an article costs 596. What was the original price of the article? [CDS 2013] 


(a) X120 (b)X135 (c)X145 (d)XU5 

2. If an electricity bill is paid before due date, one gets a reduction of 4% on the amount of the bill. By paying the bill 
before due date, a person got a reduction ofX 13. The amount of his electricity bill was [SSCCGL2013] 


(a) 7125 (b) 7225 
(c) X 325 (d) X 425 

3. If on a marked price, the difference of selling prices with a discount of 30% and two successive discounts of 20% and 
10% is X 72, then the marked price (in X) is 


[SSCCGL2010] (a) X 3600 (5JX3000 
(c) X 2500 (d)X2400 

4. Two successive discounts of 20% and 20% are equivalent to a single discount of [SSCCGL2013] 

(a) 42% (b) 40% 

(c) 36% (d) 34% 

5. Two successive discounts of 20% and 5% are equivalent to a single discount of 

[SSCSAS2010] 

(a) 25% (b) 24% 

(c) 18% (d) 15% 


6. A shopkeeper earns a profit of 12% on selling a book at 10% discount on the printed price. The ratio of the cost price 
and the printed price of the book is 


[SSCCPO2013] (a) 45 : 56 (b) 8 :11 


(c) 47 : 56 (d) 3 : 4 
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7. A manufacturer marked an article atX50 and sold it allowing 20% discount. If his profit was 25%, then the cost price 
of the article was [SSC CGL 2012] 

(a) 740 (b) 735 

(c)X 32 (d)X 30 

8. A seller marks his goods 30% above their cost price but allows 15% discount for cash payment. His percentage of 
profit when sold in cash, is [SSC CGL 2010] 

(a) 10.5% (b) 15% 

(c) 9% (d) 8.5% 

9. Successive discounts of 10%, 20% and 30% is equivalent to single discount of 

[SSC CGL 2010] 

(a) 60% (b) 49.6%(cj 40.5% (d) 36% 

10. By selling an article at 3/4th of the marked price, there is a gain of 25%. The ratio of the marked price and the cost 
price is [SSC CGL 2012] 

(a)5:3(b)3:5(c)3:4(d)4:3 

11. A retailer offers the following discount schemes for buyers on an article. 

I. Two successive discounts of 10%. II. A discount of 12% followed by a discount of 8%. 

III. Successive discounts of 15% and 5%. 

IV. A discount of 20%. 

The selling price will be minimum under the scheme [SSC CGL 2012] 

(a) I (b) II 


(cj III (d) IV 


12. While selling, a businessman allows M9Jo there is a loss of 30%. If it is sold at the 

marked price, profit per cent will be 

[SSC CGL2012] 

(a) 10% (b) 20% 

(c) 16 -% (d) 16-% 

33 

13. A man bought an article listed at X 1500 with a discount of 20% offered on the list price. What additional discount 
must be offered to the man to bring the net price to? 1104? [SSC CGL 2011] 

(a) 8% (b) 10% 

(c) 12% (d) 15% 

14. The cost price of an article is X 800. After allowing a discount of 10%, a gain of 12.5% was made. Then, the marked 
price of the article is [SSC CGL 2011] 

(a) 71000 (b) 71100 

(c) 71200 (d) 71300 

15. The marked price of a radio is X 480. The shopkeeper allows a discount of 10% and gains 8%. If no discount is 
allowed, his gain per cent would be [SSC CGL 2011] 

(a) 18% (b) 18.5% 

(c) 20.5% (d) 20% 

16. The marked price of a clock is X 3200. It is to be sold at X 2448 at two successive discounts. If the first discount is 
10%, then the second discount is [SSC CCL 2010] 

(a) 5% (b) 10% 


(c) 15% (d) 20% 


17. The marked price of a TV is A 1 6000^^/S / Iw^^ucclssive r 9fec§u^fs??/?s sold for X 11400. If the first discount is 
5%, then the rate of second discount is 

[SSCCPO2012] (a) 15% (b) 20% (c) 30% (d) 25% 

18. A dealer marks his goods 30% above his cost price and then allows 15% discount on it. What is the cost price of an 
article on which he gains ? 84 ? [SSC CPO 2010] 

(a) X 800 (b)X 560 

(c) X 373.33 (d)X 280 

19. A shopkeeper has announced 14% rebate on marked price of an article. If the selling price of the article is X 645, 
then the marked price of the article will be 

[SSC CPO 2013] (a) X 800 (b) X 810 (c) XI 50 (d) X 775 

20. A merchant has announced 25% rebate on prices of ready made garments at the time of sale. If a purchaser needs to 
have a rebate of X 400, then how many shirts, each costing X 320, should he purchase? 

[SSC CCL 2010] (a) 10 (b) 7 (c) 6 (d) 5 

21. A shopkeeper sells notebooks at the rate of A 457 each and earns a commission of 4%. He also sells pencil boxes at 
the rate of X 80 each and earns a commission of 20%. How much amount of commission will he earn in two weeks, if 
he sells 10 notebooks and 6 pencil boxes a day? 

[CBIPO2010] (a) 71956 (b) 71586 

(c) 71496 (d) 71596 

(e) None of the above 

22. The difference between a discount of 40% on A 500 and two successive discounts of 36% and 4% on the same 
amount is 

(a) X0 (b) X2 


(c) ? 1.93 (d) ?7.20 


If the price of an item is increased by 3 O^^nCP/Pcm^affom'lwo^^ifecef^ve^cfScounts of 10% and 10%. In last the price 
of an item is [SSC CCL 2011] 

(a) increased by 10% 

(b) increased by 5.3% 

(c) decreased by 3% 

(d) decreased by 5.3% 

24. The difference between a discount of 30% on X 2000 and two successive discounts of 25% and 5% on the same 
amount is 

[SSC FCI 2012] 

(a) 730 (b) 735 

(c) X 25 (d)X 40 

25. The cost price of an article is 64% of the marked price. The gain percentage after allowing a discount of 12% on the 
marked price is [SSC CCL 2013] 

(a) 37.5% (b) 48% 

(c) 50.5% (d) 52% 

26. A merchant marked the price on his goods 20% more than its cost price and allows a discount of 15%. His profit per 
cent is [SSC CCL 2011] 

(a) 1% (b) 2% 

(c) 10% (d) 15% 

27. A trader lists his articles 20% above their cost prices and allows a discount of 10% at the time of sale. His gain per 
cent is [SSC CPO 2010] 

(a) 5% (b) 6% 


(c) 8% (d) 10% 


While selling a shirt, a shopkeeper gives^ifsJouS/ 7 ^ 3 ^.' discount of 9%, he would have got X 15 
less as profit. The marked price of the shirt is [SSC SAS 2010] 

(a) ?750 (b) X720 

(c) X 712.50 (d) 7600 

29. While selling a watch, a shopkeeper gives a discount of 5%. If he gives a discount of 6%, he earns XI5 less as profit. 
What is the marked price of the watch? [SSC CCL 2011] 

(a) 71250 (b) 71400 

(c) 71500 (d) 7750 

30. After allowing a discount of 16%, there was still a gain of 5%. Then, the percentage of marked price over the cost 
price is [SSC CPO 2011] 

(a) 15% (b) 18% (c) 21% (d) 25% 

31. A shopkeeper marks an article at X 60 and sells at a discount of 15%. He also gives a gift worth X 3. If the still makes 
20% profit, the cost price is [SSC CPO 2011] 

(a) 222 (b) 732 (c) XA0 (d) XA2 

32. A shopkeeper allows 23% commission on his advertised price and still makes a profit of 10%. If he gains X 56 on 
one item, his advertised price of the item (in?) is [SSCCCL2013] 

(a) 820 (b) 780 

(c) 790 (d) 800 

33. A shopkeeper allows a discount of 10% to his customers and still gains 20%, the marked price of the article which 
costs ? 450, is [SSCCCL2013] 

(q)X 600 (b)X 540 

(c) X 660 (d)X 580 

34. A dozen pair of socks quoted at X 80 are available at a discount of 10%. How many pair of socks can be bought for 
X24? [SSC Multitasking 2013] 


(a) 4 (b) 5 (c) 3 (d) 6 
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35. A tradesman allows a discount of 15% on the marked price. How much above the cost price must he mark his goods 
as to gain 19%? [SSC CPO 2008] 

(a) 34% (b) 40% (c) 25% (d) 30% 

36. If a commission of 10% is given on the written price of an article, the gain is 20%. The gain per cent, when the 
commission is increased to 20%, will be 

[SSSCFCI2012] 

(a) (b) 5% (c) e% (d) si* 

37. Rita bought a television set with 20% discount on the labelled price. She made a profit of A 800 by selling it for A 
16800. The labelled price of the set was 

[SSC CGL 2010] (a) ? 10000 (b) 720000 

(c) ? 20800 (d) ? 24000 

38. The marked price of an article is X 500. It is sold on two successive discounts of 20% and 10%. The selling price of 
that article is [SSC CCL 2002] 

(a) 7350 (b) 7375 

(c)X 360 (d)X 400 

39. A shopkeeper allows a discount of 4% on his article. If cost price of the article is A100 and he wants to get a profit 
of 20%. Then, its marked price will be 

[SSC DEO 2008] (a) A 96 (b) X 120 (c) X 125 (d) A130 

40. If marked price of an article is 30% more than its cost price and 10% discount is given, then profit per cent is 


[RRB ASM 2004] 
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ftfl 17% 


(a) 16-% 

2 

fe> 

41. If a shopkeeper sold a book with 20% profit after giving a discount of 10% on marked price. The ratio of cost price 
and marked price of the book is 

[SSC Constable 2012] (a) 6 : 5 (b) 5 : 6 

(c) 3 : 4 (d) 2 : 3 

42. A shopkeeper marked 50% more price than cost price of the article. If he allows 30% discount to his customers, then 
his profit per cent is [Delhi Police 2010] 

(a) 5% (b) 10% 

(c) 12% (d) 15% 

43. A man purchased a shirt and pant with a discount of 25% on its marked price. He sold them at a price 40% more than 
the price at which he bought them. How much per cent the new selling price to its marked price? [Delhi Police 2007] 

(a) 5% (b) 7.5% 

(c) 9% (d) 12.5% 

44. By selling an article at 80% of its marked price, a trader makes a loss of 10%, what will be a profit percentage, if he 
sells it at 95% of its marked price? [SSC CCL 2012] 

(a) 6.9% (b) 5% 

(c) 5.9% (d) 12.5% 

45. What is the maximum percentage discount (approximately) that a merchant can offer on his marked price, so that he 
ends up selling at no profit or loss, if he initially marked his goods up by 40%? [SSC CGL 2013] 

(a) 60% (b) 28.5% 


(c) 33.5% (d) No discount 


46. A merchant purchases a wrist watch a way that after allowing a discount of 

10%, he earns a profit of 20%. Then, the list price of the watch is 

[SSC Multitasking 2013; SSC CPO 2010] (a) X 600 (b) X650 

(c)X100 (d) X 550 

47. In order that there may be a profit of 20% after allowing a discount of 10% on the marked price, the cost price of an 
article has to be increased by 

[SSC CGL 2012] 

(a) 30% (b) 33% 

fc; aaTs (dt 33-96 

3 3 - 

Answer with Solutions 


1. to Lat cba original price of hcyQiirsmahboob.wordpress.com 
*\ At discount of 30% article costs ? 596 
. BQ 

100 

596 X100 


b0& = 


x x 


80 

*\ *=745 

Original price ™ f 745 
10 Lm ihe ammmt cf electricity bill = Z x 
4 X x 


4% nf x - 13 


too 


13 


=> x ■ 13 KZSs * 325 
3. [ffj Let the marked price - T x 

The discount equivalent to successive 
discounts 20% and 10% 


where, q = SO and 

Than, 30-3=39% 

According te the question, 

[300 - mx (100 "30] x 


■10 


i on 

TZjc - 7Qx _ ^ 
100 

72 X tW 


i no 


- 72 


= ^ 3600 


4- (c] Given* Ji = 20% and i$ =20% 
A Single discount equal to n and ft 

-L + J5 -4*3 

{' 2 100 


} 


[by Technique 11 


= 20+20 


20 X £0 


= 40 -4 = 


100 

S. [fr) Here, IJ = 20% and = 6% 
A Required percentage 

JJJU 

100 


I *L + ^ " ■ 


& 20 + S - 


20 x 5 

inn 


[by Technique 11 
t= 26 - 1 = 24% 


(ft) Let the CP of boot = ? x 
— . (100 + 12) X x 11 2x 

men, hr or book =-=- 

100 100 

New, the printed price T y 
Then, after discount, the KP 

_ { 10 n - 10 ) xy _my 
100 100 
Since, both SP are same. 

ui* = m 

100 10U ¥ &ts 


Then, 














7. v Marked prico of ap art.Ldp y3iJf&mahboob. word press, com 

50 x(inn - 2nj 


1GD 


SP of an ankle ■ 

- 50 * 80 = 7 40 
100 

1 lenra, cnyt price of an article = 
40 X 100 


40 X 100 
ftOO + 25* 


12& 


= 7 32 


8. (Cl Lei LiF &f 5JiH yuudy — £ x 

A Marked pries of the qcods 
_ 71 X (100 + 30) 

ioo 


= j rSK 

to 

Now, SPofthe good 5 : 


13r RR , 221 

-X-= 7-?r 

10 100 200 


13* AOO-IEl 

, 221 

“ 7- X 

200 

=****= 

1,200 j 200 

iL, 

Hence, profit per cent = 20[} * 100% 

= ™=105% 
200 

9. iij Here. r : = 10%, r 2 = 20% and q =30% 
Required discount 


U-( 

1--3-1 

f 1 "—1 


i L 

ioo J 

l 100 ) 

1 imJJ 


X 100% 
[by Technique 2] 


X 103% 


l [. loo ){ ioq J ^ ioo Jj 

e [ i -_x 1 n —| x ioo% 

{ 10 5 10 } 

= (} -0.504) X 100% = -\9&% 

ID. fCr) Let MP af an article = T x 

3 

A SP of an article i= t - x 

4 

and CP of an anftdfl = — x —1^5— 

4 100 + 2S 


3*100 
4 125 


Required ratio - x : — ■ 

5 


5:3 
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11. fcfrl. Equivalent single discount to 10% 
and 10% 

10 X 10 1 


10 + 10 - ■ 


too 


! K 


10% 


H. Equivalent single discount to 12% and 8% 

- 13+ s - —— 

100 

= 20 - QJ9B - 1004* 

TIT. Equivalent single discount tn 15% and 5% 
IE X 5 


= lb + 5 ■ 


100 

■ 20 -0.75 a 19.25% 

]V, Kquivaiont slngUs discount co 20% = 20% 
So, the selling price will be minimum under 
lbs scheme IV as in Lhis scheme, the 
discount is maximum. 

12. Let MP of an article - t * 


SP of an article 


jtx (100-40) 


3x , 


10D 

ICO 




CP of an article = X 

5 100-30 

_ ^ 100 _ ? Bx 


70 ? 


.t Profit when sold at MP - 

Hence, profit per cant 
x 

= X 100% = — % 

Bs 3 

7 

^1£ 2 % 

3 

13. V Listed price gf an article = T 1 500 

.v Price after first discount 


= 1500 x 1 -— = 1500X1 = 71200 

\ loo J & 

Now, second discount = 1200 1104 = T 06 

Hence, required percentage 
dfi 

= X 100% ■= 3% 

1200 

Alternate Method 

Let rate nf second discount ■ j^% 

.v x = lb0Q s r^ = £0%, ^ = ? and y -= 1104 

=* y- K fi- _a.Vi-_a_l 

V ioo JV 


100 j 


1104 = 1500 X fl - —Ifl - -S- 

100 A 100 

=> 1M x 5 x !0O = 100 - $ 

1500 4 

=> 92=100-$ 

4 K m 100 - 02“ e% 
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14, (fl} Let marked price oi the article = " x 

A SP af the article after a discount of 10% 


- X K 


i 1 " i do - id V T qjr 

L 100 J” 10 


h CP af the article with a piotit nf 12.5% 


9x x 100 


io too + tas 
But CP of the irticta = 7 8 W 
= 8D0 




IQ 


100 

112£ 


91 ^ 100 

io nafi 

800 X 1125 X 10 


? tnnn 


9 x i on 

Fast Track Msthod 

Hera P CP = f B0Q P r = 10% and ff = IZ5% 
CP X (100 ■+ fO 


A Marked price (MPj : 


{100 - f) 

[by Technique 3] 
flOQ*(lQQ 
(100 10) 

800 K 112.5 


90 


? 1000 


IB. fe/l v Marked price of a radio - f ^$0 
flQO - IDl 


SPor a radio = itfu x 


/100 - id^ 

{ 100 J 


CP dJ'-h radio - 


4S0 X 90 
100 

■las x i on 


100 
? 432 


= S'400 


IDO + B 
4J2 X100 
108 

Frcfit whan orLide is sold at- MP 

- 4flO -400=* BO 
Hence, profit per cent 

= — X 100 M = ?-0% 

400 

Fast Trask Method 

Here, MP = T4aO,r - 19% end R^m 

MP X {100 - r) 


A CP=^ 


100+ fl 
■190 x (100 — 10 } 
loo + a 


[by Technique 3] 
480 X 90 


10B 


- = T 400 


Profit = ISO-400 = T 00 

so 


Hfri™. profit per cent =-X 1 00% =20% 

400 

16. (e) Use rale of snctind discount = r% 

New, [narked price OF the clock = T 32D0 
A SP of the clack afcei first diacaunt 

_ 3200 x. (100 - 10) _ 3^00 x 90 


100 


100 


?28fin 
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SP af the deck after second discount 
= Z380 xflQQ r) 

100 

Hut Ef* nf the cinck after second discount 
= £448 

, £880 * a 00 - D 


£448 ■ 


100 ■ 


100 

2448 X100 


= 86 


23B0 

r-100-B5«15% 
Alternate Mtcthoa 

Lot rate of second discount = r % 

JT = T 320O r y = T 2448, 
r s « 10% and ^ w r% 

'100 - j 


2443 = 


3200 X (100 - 10 > M (100 - T) 


100 X100 

2446X100X100 . .. 

=> = 100 - r 

3200 x yg 

r= 100 -as-15% 

17. (d) Let the rate of second discount ' 


rtfi 


114410 - IBODD [l - —- — I 

\ ioo A i od J 


11400 at) _ 


r 

100 
0.75) =£5% 


IfiOOO 19 
r=100x(l- 
1ft. (a) Let cost price nf an article = 
Marked pricn of an article 


^ * x tl00 + 30 ) _ ^ 13x 
100 ~ 10 

Sr or me article = x J—5— 
10 100 
13* 


151 


Profit 


= (—*-*) 

Uoo } 


10 100 


, *?.u 

200 


84 = 


221x — 200* 


200 
. 500 X fl4 

21 


* 000 


1$, (d Let the marked price oF item = ? * 
f lOQ - 14^ 




-Jon 


100 

645x100 


B6 

Alternate Method 

-. + r = 14%. and SP = 


= 045 


» * 750 


? 045 


Marked price df an idem ■ 
845 X 100 -54500 


100 -14 


86 


SP x |,90 
100 ■ r 

= f 750 
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20 . [d) v Marled pj-ke of a shirt = 7 320 

320 X 25 


and discount tin a shirt = 


100 


? 80 


+V Number of gbms has to be purchased to 
40D 

gat a rebate of ? 400 = <— e 5 
SO 


21. [g) V SP of Lhti notabnot - f 457 
* r - Cnmmisslnn on one notebook = 7 
and commission on 10 notebooks 

lox * x4S7 ^iaa80 


4 X 457 
100 


too 

Now, SF of Lhti pencil box = f SO 

*\Commission on 1 pencil box - 7 ^ 

100 

Conrcnimacyn on 6 pencil boxes 

n aoMao K g ETge 

too 

Hence, iota! cororoission or 1 day 
= Etas.ao -I- 56}= 7 27B.S0 
Thus, total commission of 2 weeks 
= ^75 80 x 14 = 7 3503.20 
22 . {dj v Pifictsum of 40% on t SDO 
StKJ X 40 


100 


- = 7 200 


and single discount per cent equivalent 

100 J 


to 3b% and 4% = [ r 3 f ^ 


= SB 4 4 - = 40 - t.44 = 3R.S6W 

100 

Discount by 38.50% on 5UO 

3&J&8 x bOO 


1DQ 


= 7 1 BZ. ao 


Hence, required difference = (200 - 1 Q2RQ) 
= *7.W 

Alternate Mffthed 

V Single discount equivalent to 35% and 4% 

= 36+ 4 _2£2H= 38,se 

IDO 

. b . Required difference 
(40 - 3Bb6) X500 

as u»_ ■... J L.iii mu - — B 3 

ICKJ 


= 1.44 Xfj=7 7.2D 


23. ( b) Let the cost price of item = 7 x 

,'r Marked price: of item 

_ x X [tOO +- 30] _ f 13 k 
100 ID 

Setting price nr the Stem after two 
successive dtetcum 


Zx x f 100 10 ^ x f ino 10 ^ 

10 [ 100 J { 100 J 


2_3X 

to 

rzx 


_x.21x.2L 

10 100 IDO 


i 100 

- 1053 

7- x 

1000 
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iTuiTtfmffrit in tbn prion of Lccm 
1053* 


. JQHL 


X 100% M —%• * 5.3% 

ID 


24. (C) V Single equivalent discount par cent 
to 25% and 5% 

25X5 


w f .J\ + ■ -S_lA ]% = 25 +■ 5 

r 5 1® j 

-30 -125 = 

.', Required difference 

(30 - 28.75ft X 2000 


1D0 


103 

1.25 X 2000 
100 


= ?2B 


25- (£2) l^i ML S ed tbfs article =■ ? * 
jr X 


.V CP aF the article ^ 
and EP (if the ariJrJft 


16* 


100 25 

* X [100 - 120 

100 
j x x 22 

25 


\ 25 25 } 25 

Sjf 
pc 

Hi-M'iCtf. pmifii. pyr 4 limit - X 100% 

15 x 


25 

G X 100 
IB 


375% 


26- (fej let the cost price- of item = Tx 

X x(100 +- 30) 


V Marked price of item = 


100 


. £* 


Then, sailing price of item 

Sx X17 


_6x noo - 16 \ 
s [ton } 


Profit = 


5 X 20 
f 1 D2x \ - 2 

i--*J-* — 


, 102 
\ -x 

too 


V. 100 


inn 


2x 


X 100% 

.Y Cain per cent ^ -1^-= 2% 


fa at TrJick Method 

Here, i = 20% diul^ = 15% 

. ■ , „ t f{100-n) 

Required profit pei cent ~-— r- 

IDO 

[ty Technique 5j 


20 (100 — 15) 


18^17-15^2% 


100 

27. (d Let the CP *= x 

„ . , r . 120 6x 

. . Marled price ol ilein = x X-= — 

1DD 5 

















“Tiio3i, El 1 of item 

27x 
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rtoo - iol 


= s* x f itxi - to y, 27a 

5 \ 1 DO } 25 


Profit 


25 

2x 


2jt 

25 




Profit* a X 100* : 

X 

Fast Track Method 

Hare-, r, ~ m% and / ~ 30* 

rx( 100 -n) 


Gain per cent = 


3Qx(lOQ -1,0? 


“ r l 


100 

[by Technique 51 
SOxflO 


10 = 


100 

= IS - io= fl% 

2 ft. ffl> Let MP of the shirt = t x 
AocofdLrt^ to cJic quEStion, 

(9-75* 


100 


■ 10 


100 


15 

15 X 100 


- ? 750 


29- (d Given, n - b%, - 6% and x = 1 lb 

Lei marked price nf tlte watch be 7 x. 

Then, <0 S)% ofjr-r 15 

=> a = 15 Sc tOO 

A - 71500 

30- Hero, r = 16% and Jl = 5% 

Required percentage 

r i ft 


X 100 


y 


[t»Y Technique 4] 


100 - r 


iy + 5 X100%^ 1K10U % 


25% 


100 -1G 34 

MP ef the article _ t (30 

60 X flOO - 15) 


31. (Cl 

and £P of Lhn anadn = 


100 

60 X 85 


100 


» rsi 


Hence, CP of the article i 


Thud, BCtU*l SV yf pso 

- (51 - 3} - T4S 

4d X 100 
100 + 20 
= 4& X1 DO _ 
130 

32* ftJ> Advertised price of the item = 7 a 


7 40 


Commission an advertised price of the 
article 

_ x X33 


100 


29^ 77x 

Price 4tftor ooininissdjuii = x - -— = T —— 
100 1 DO 
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A CP of the item a ™ K-—ZEE— 

too ion +■ 10 


From = 


36 - 


x = 


10 

TO 


33- (a) Here, r 


?7x 

110 
77x 
100 
7x 
100 

56 X 100 

7 

= 10% and fl 


7* 

100 


= T300 
<50% 


Required per cent . 


10 + 30 
100 - 10 


X 100% 


.f r + R x iooIm 

[t00 - r j 

[by tociiniiruo 43 

rio x ioo 

90 


100 


This shftwfl that the marked price of the 

kem is H!*" 1 % more chan its cost price. 

3 

Now. cast pries of the article = 7 450 
Marked price of the erticie 
450 X 400 


300 


? EDO 


34- (a } v MP of one docon of pairs of socks = T SO 


5F of one doGcen Gf pairs or sucks 
_ 50 X tlOO - 10) BO X go 


T 72 


too 100 

flftHCi, rwgulnd ISPCnhcjr tif pairs vi Sucks 


purchased fur 7 24 — 


12.X 34 
73 


35- ib) Her*, r = IBtt and ft= iy% 

f + Jl 


Required percentage - ■ 


X 100% 


15+ 


X 100% = 


100 - r 
[by Technique 4] 
3 4 X 1GO , 


100 15 85 

36+ (0} Lsi MP cl the article - 7x 

x XflOO - 10} . 


-% =40% 


3P of che article = 
* CP of the ertirio 
9x X 10 


120 4 

How, now SP Of thff article 
xX (100- 20) 


100 

_ fix 100 
10 100 
1 5^ 


10 


so 


100 


New profit 


•(t-tJ- 


7^ 

5 

1 Ok - l h-v 
30 


•?A 

20 
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Hfrncfi, pm Jit per ceiri = 20 X 100% 
3* 


= i2i^ % = e 3* 

3 X 20 3 

37, (fy Let labelled price of TV= 7t 
x x (100 - 20 j 


5P of the TV = ■ 


IDO 


*4x 


Bui lflBOO 

ifiGOfl y 5 


BOO = ™ 


5 

? 20000 


38. (C) v Marked price- of an article = f 5CO 

The celling price of article after discount 
20% and 10% 


= 600 


too - 2D 

( 100 


M^) 


- 500 x — x — ? jeo 
100 100 

Alternate Method! 

Singl* discount aquSvatenc to 

A ■ * 


-i 

= 2*u 

~{ 2 


^ + £-■ 


100 


y 


Hera, fj = 20% andrg =10% 

|M4lO-. a03<10 ] 

100 j 


. 28% 


Selling price of article 

BOO y (100 - 28} 


B00 y 72 


IDO 100 

■ f 300 

39< (£) V Cost price of article = ? 100 

«■, Selling price of the article for 20% profit 

_ TDD X [10D + 20J _ - , Jrt 
—-s L dQ 

too 

Hence, marked price of thE article for 4% 
discount 

= 120 X 100 = 120 X 1D0 

100 -4 9(:i 

40. (di Her^r r =30% and ^ 10% 


= 7 125 


„ . rXltOO-n) 

Profit per cent =-— - r 3 

100 


[by Technique 5] 


30 X (100 - 10) 
100 

30 X 90 


10 


100 


10 ■ 27 10 ■ 17% 
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41. (0 Let Lhe marked, pries of book = %x 


Selling price after 10% discount 
GDx ^ 3 ^ 

- 100 “ 10 

Profit = 20% 


of butte = — x = ? — 
ID ISO 4 
Sx 

Hunce, required ratio = —: x = 3:4 
4 

42, to) Herat r - 50% and i) =30% 

„ . „ ii 100 - rtj 

Gain per cent * —-- *- - n 

too 


Itf/ Technique &3 

_ 5OMl0O-30} 30 

1 00 

= 3S-30 = &tt 


43. (q) Lot the originaL price of pant and shirt 
be = Tx, 

GosL price of point and shirt 

X x (TOO - m . 3x 

■El - — \ - 

100 4 

end soiling prfco of shin tmd pant 

= 3x * { 100 4 _ 3a „ 140 _ , Z1 x 

4 i 100 J 4 1DD 20 


Honoo. required pflTQHlBgB 

■ X 


21 

— X - 

Mt— 


l nn 

X 100% Ml 


X 30 

44. (a) Let marked price - ¥ 100 


: 5% 


end sal Ling price = ? 60 

In condition of 10% loss the cost prim of 

article 

BDxlOD , SOO 

» -MJ - = " -- — 

so g 


According lo the question. 
When SP = 95, then 
.v Required prefix percentage 



am 

y 


X 100 - 


33 

a 


a fig% (apprcix) 

45. (fi) Let duel price = £ 100 

end marked prlre = 10& 4 \Q = T 140 
Let required discount be x%. 









According IQ thft questo?, 
f 1£KI - x 1 


14U X 


( 1M - x\_ 

ICO J = 

100 - Jt = 
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IDO 

100 X IDO 


x = 100 


TOO x 1 00 


140 

= 2B5 % (approx) 
46 . {0 CP of watch ■ ? 45Q 


140 

40 x TOO 
140 


SPuf watcJi =450 


List price of watch 


100 + 20 ' 
100 j 


i 540 X 


100 


( 100 - 10 ) 




?6W 


Alternate Method 

We know that to get a profit of Jl% after 
aUowmg a diamunt of r%, the marked price 


should be marked 


r± R 


\100 ■ 

than its cost price. 

Here, r = 10% and R = 20% 
Required percent 

f 10 + 20 

^ 100-10 J 
7 45 0 


X 100 \% .more 




X=if* 


and CP af the watch 
Hence, VP of Lhq watch 

10O* 


: 450 X 


100 


100 


_ 4b0 x 400 
300 

47 . {& Let MP - 7x 

'l00 -10 

too 


7SflO 


SP = 


CP = 


M 


- I**?™* 
10 


100 


100 + 20 


- 3 

= 7 -X 
4 


Thus, CF has to be increased by 
x 

x - — — 

=-x 1 00^ = A. X 100% 

3x 3x 


= 331% 
J 
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Chapter 

14 

Simple Interest 

When a person borrows some amount of money from another person or organisation (bank), then 
the person borrowing money (borrower) pays some extra money during repayment, that extra 
money during repayment is called interest. For example If A takes ? 50 from B and after using ? 
50, A returns ? 55 to B, then A pays (55 - 50) i.e., ? 5 as interest. 

Let us consider following definitions before proceeding chapter 

Principal (P) Principal is the money borrowed or deposited for a certain time. 

Amount (A) The sum of principal and interest is called amount. 

Amount = Principal + Simple Interest 

Rate of Interest (R) It is the rate at which the interest is charged on principal. It is always speci¬ 
fied in percentage terms. 

Time (T) The period, for which the money is borrowed or deposited, is called time. 

Simple Interest (Si) 

If the interest is calculated on the original principal for any length of time, then it is called simple 
interest. 


Simple Interest ■ 


SI = 


com 


IDO 

pxfi^r 

100 


Basic Formulae Related to Simple Interest 

tOO x A 
100 + RT 
ART 

IDO + flf 


+ P = 
+ SI- 


where, SI = Simple Interest, P = Principal, R = Rate of interest, T = Time, A = Amount Ex. 1 
Find the simple interest on ? 200 for 5 yr at 6% per annum. 


Sol, Here, 


P = *200, T= by r f JE s 

P x RxT 200 x 5 x G 


SI = 


100 


100 


*60 


Ex. 2 In what time, X 1200 will become ? 1450 when annual rate of interest is 20%? 


S*L H*re P P 1200^ -1 1450 P J? - 30% 

We know that, A = P + Si 

=* 1460- 1200+SI 

=> SI = 14W - 1200 = ? 25C 


Again, 


SI = 


Px RxT 
100 


r = —= i —jt 

24 34 


250 - 1™ X 20 X T M 240 T 
100 


Ex. 3 A sum at simple interest of 4% per annum amounts to ? 3120 in 5 yr. Find the sum. 









SoL Hare, 


We kntnr thfit, P 


n 100 X A 100 X 3120 too x 3120 


= 72600 


100 + RT 100 + 4 X 5 120 


AHamato Method 

Let mm be P. 

it**, &.****! m Z*±*l m I 

100 100 5 

Amount -F+SI-P + -- — 

5 5 

According to tb? question* 



Ex. 4 A takes ? 3000 from B for 2 yr at the rate of 10% half-yearly interest. What amount will 
be paid by A to B after the end of 2 yr? 



Amount paid to B - P + SI = 3000 -I- GOD = ^ 3G00 


”*■ MIND IT/ 



1. If rate of interest is half-yearly, then rate = - to and time -2 T 


2. If rate of Interest is quality, then rate = 1-1% end time =4 T 


3. If rate of interest is monthly, then iate = 


and lime = 12 T 


4. To calculate interest, the day on which amount is deposited, is not counted but the day on which amount is 
withdrawn, is counted. 


Ex. 5 Amit takes some loan from Akash for 2 yr at the rate of 5% per annum and after 2 yr he 
gave back ? 6600 to Akash and completed the payment of his loan. Find the interest paid by 
Amit. 









Sol* Here* T = 2 yjr n R = 5%ydlL#§itiBUt)oob. word press, com 
We know that* 


ST = - 


ART 


ioc + sr 

6600 X 10 


6600 x 5 x 2 
100 + 6 x 2 

= *600 


Alternate Method 


110 

Sl= P*Rxr_Px5x3 

We know that* -4 ■ P ■+■ SI 


100 


100 


P_ 

10 


P + — = 6600 
10 

=* — m 660(1 

10 

=} IIP = S6000 

P - 6000 

Interest paid = Amount - Principal = 6600 - 6000=* 600 


Instalments 


When a borrower paid the total money in some equal parts (i.e., not in a single 
amount), then we say that he/she is paying in instalments 

For example A borrowed ? 100 from B and he pays back it to B in several parts i.e., 

? 20 in 5 times or ? 50 in 2 times etc. The important point is that borrower has to also 
pay the interest for using the borrowed sum or purchased article. 

In general, the value of each instalment is kept constant even when the interest 
charged on each instalment vary for each instalment for n equal instalments we only 
calculate upto (n -1) term. 

For simple interest 



K X fi Kl 
100 



X 


100 



xxflx^ ^ 1 

100 } ] 


where, A = Total amount paid 










X = Value of each instalment yoursmahboob.wordpress.com 


AlSOr 




PxnxR 

100 


where, P is the principal 


n is the number of instalments R is the rate of interest 


Ex. 6 A scooty is sold by an automobile agency for ? 19200 cash or for ? 4800 cash down 
payment together with five equal monthly instalments. If the rate of interest charged by 
the company is 12% per annum, then find each instalment. 


Balance of the price to be paid through instalments 
P rn 1Q2QC - 43QQ - 14400 
Nott according to the formula, 

i * R * 2^ 


1 r / ixIfxSA f x x. R x. 4^1 


where* 


4= P± 


P * w x R 
100 


» (14400 + 144 °°* 12 * 5 ) + l2j ) 

{ 100 X 12 J [ { 12 X 100 J 

+ L + + ... + f. + 1] 

{ 12 X 100 J { 12 X 100 


15120 = 5® + — 
10 

151200 


&1 

x = T 296470 


Note In the left hand side and right hand side, given amounts are equal. Each amount is equal to 
the total amount payable after 5 months. 

Fast Track Techniques 

to solve the QUESTIONS 


Technique 













If a sum of money becomes n formula for calculating rate of 

interest will be given as 

* lootn-u* 

Ex. 7 A sum of money becomes four times in 20 yr at SI. Find the rate of interest. Sol. 

Given, T= 20 yr, Let sum = P Then, the sum after 20 yr = 4P 


SI = 4P - P = 3 P 


Now, 


PRT _ P x R x 20 

loo" 100 

BQ.fi _ R 
100 " 5 


fi - 15% 

Fmtltacfc Method 

Her a, T = 20 yf h ti = 4 

M m 100 (n - 1) ^ 100(4-1) _ 100 X 3 _ R 
T *20 * 20 ” 


V 


Technique * 


(i) if a sum of money at a certain rate of interest becomes n times in A yr and m times in T2 yr, then 
formula for T2 will be given as 



(ii) If a sum of money in a certain time becomes n times at /?., rate of interest and m times at R2 
rate of interest, then formula for R2 will be given as 



Ex. 8 A sum becomes two times in 5 yr at a certain rate of interest. Find the time in which the 
same amount will be 8 times at the same rate of interest. 
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Sot LetBuni=P 

Then, for 5 ysti 

SI - 2 P-P-P 
sl= P*R*T 

100 

p_ ?xjjx5 _fJi 

100 20 

=* 

Apkin, tor another time(T), 

SL-&P-P-TP 

7 p _ P x 30 X T _ 20 TP _ TP 

100 100 5 

J*-7x5-30yr 

Fast Track Method 

Hare, fi = 2, m = S>UJ = 5,Tj = ? 

T * " («^r) x T '" (Hi) k • ■ 

Ex. 9 In a certain time, a sum becomes 3 times at the rate of 5% per annum. At what rate of 
interest, the same sum becomes 6 times in same duration? 

Sol. Let sum = P 


Then, for 5% rate of interest, 


SI = 3P - P = 2P 


2P 


PxSxT 


100 
T m 40 yr 

Again, for another rate {Rh 

SI - $P - P - 5P 

Px Rx 4 0 _ 2PR 
100 5 


FT 

30 


5P- 


R - — - 12 - 6 % 


Fast Track Method 

Hen, ti = 6, m = 6 - 5%, ? 




x5 = —x5 = — = 12,5% 


Ci 

Technique^ 










If a certain sum P in a certain tim eWlWf(fi?W?. ,% and the same sum amounts 
to ? A 2 at the rate of R 2 %, then 




L «i 




and r= 


■ f *\~*l 1 


xlOO 


Note If the rate of interest is uniform in above mentioned condition and time is variable, then 


■ lx 

l 3i-T 2 ) 


100 


where, 7} and T 2 are the time for first and second conditions, respectively 

Ex. 10 A certain sum in certain time becomes X 500 at the rate of 8% per annum SI and 
the same sum amounts to X 200 at the rate of 2% per annum SI in the same duration. Find 
the sum and time. 

Awarding to the question, 

Al -A* =500 -MO 


500-300 

I, 100 J V 100 } 


6 PT 
100 


= 300 


300 X 100 _ 

PT - ■ 5000 


Again, far 8% rate. 


We have, PT = 5000 


51 = 


PTR _ 5000 x 8 
100 100 
SI =T40O 

Sum (P}= ZQQ- 4QQ= V 100 


[wPr = woo] 

[a* P = amount — Si] 


r= 5 oco = sooq 

p 100 


Fail Trick Method 

Ifcre, /?, = 8%, = 2%, j 4, = ? 500, Aj = ? 20C 

Now, according to the formula, 

F = - A,^ = 200 x S- 500x2 ^ 1600 - 1000 = 600 = * 1M 

i5| - jftj S-2 " 6 " 0 " 


and 


Time, T 


_ ^1 ~ 

Ri - A] 

500 -300 


x 100 


x 100 - — k 100- 50yr 

soo 


300 x 6 - 500 x 2 
















Ex. 11 A certain sum at a certair^Pit^^§^ ( ^d1ffl^^^ s i £ ¥25 in 4 yr and ? 1200 in 7 yr. Find 
the sum and rate of interest. 


Sol. 


According to the question, 

( p + J tH-( p 


P X R X 


L2QG - 1125 


7PR 4 PR 
100 ~ 130 


75 


1QQ 

^ = 75 =»/>£= 2 HX> 
11X1 


Fat 4 yr, 


SI ■ x * =7 lOO 


100 100 
Sura ■ 1126- 100 =T 1025 
Again, we have PR = 2500 


S = = 2.4391 

1025 


Fa*rn-ack Method 


Here, ^ = T 1125, ^ =*1200,31 =4yr,r 3 = 7yr 
td ths fbrtniita, 

p _ d 3 Ii - _ 1300 * 4- 1125 x 7 

31 - T 2 4-7 

= 4300 - 7875 = -3075 m T 1Qa5 
-3 -3 


We know that h 


Jl- x LOO" ,100 

^jTi - 1200 x 4 - 1126 x 7 

- 7500 _ - 7500 

4800 - TO75 - 3075 


£ = £43% 


Technique 


o 


if Si for a certain sum P, for time A and rate of interest /?., is A, and Si for another sum P2 for time r2 
and rate of interest R2 is I2, then Difference 


of Si — — J| — 


F 2 B 2 T 2 ~ 

100 


1. In above mentioned condition, if all the parameters are constant but time is variable, then 


1 1 100 


2. When only rate of Interest Is variable; (ten k -1, 




100 


3. When only sum is variable, then h-l,= ^ ^ ^ 

100 




















4. When only one parameter remains^HSf^fSftff^eT^ifl^iffl^^ffS^ariables, then 




Ex. 12 Simple interest for the sum of ? 1500 is ? 50 in 4 yr and ? 80 in 8 yr. Find the rate of SI. 

S4h According to the question. 


1500 x R x 8 1500 x R x 4 

loo loo 

6000 il „ 


100 

60 il = 30 

ii - — - - - as% 


so 2 


Fast Track Method 

Here, /, = B0 r /, = 80,71 = 4yi, T s = 8yr, =* 1500 
According to the fctmulfc, 


j . P * * * ( 7 1 ; - 71 ) 
1 1 100 
m 50 _ 1500 k Ji {8 - 4) 

too 

30 - 15x Rx 4 


1 => JC - i 


2 

JZ = 0,5 9 t 


X. 13 Simple interest for a sum of ? 1550 for 2 yr is ? 20 more than the simple interest for X 
1450 for the same duration. Find the rate of interest. 










SoL Given I{ m com 

According to tire question h 

^ x * 3j Jfr * J? * r a _ ^ 
190 100 

1550 x 2 x A 1450 x 2 x R 


100 


100 


= 29 


ZOO R 
100 


so 


4 - 10ft 

Fast Truck Method 

Hare, Ii~I 2 =T20,Ji =* 1550,ffc = 1 1450 t T = 2yt 
Aeconifog to tha formula, 

3 1 100 

R a 2 (1450 - 1550) 


- 20i 


10 - 


190 

-lOPfl 

100 


R = 10 ft 


[v/, -/ a «20‘ 

-/, «ao_ 


Ex. 14 For a certain sum, the simple interest in 2 yr at 8% per annum is ? 90 more 

than the simple interest in 1.5 yr at the rate of 10% per annum for the same sum. Find the sum. 


Sot According to the question 

F* a X 2 _ P X 10 X 15 
100 


= 90 


= 90 


100 too 

P = P90QC 

Fast Truck Method 

Here, Ii - /j-fOO*7i-2yr n J^- Sft, 4a - 1<W4, Tj = 15 yr 
According tc the forrmdft, i a - ^ ^ 

=» - 90 = — (10 X 15 - 8 x 2) 

100 

=> ^-90x10C = ?!>000 

15 - lfl 


4 »| 

■ Technique® * “ P art °f a certain sum P is lent out at fr,% S, ^ port is ent out at 

1 

R z %Si and the remaining - pan at fl 3 %Si and this way the interest 


received be i then p = 


JxlOO 


+ &+ 
















Ex. 15 Alok lent out a certain at 7% SI, 1/4 part at 8% SI and 

remaining part at 10% SI. If ? 510 is his total interest, then find the money lent out. 


Sot Let entire flum ■ P 

Now, according to the question, 
i/>x 7% * lp x 6! 


HH] 


x P x 10% = 510 


-P X 7 Apxft Pxio 


100 

7 P 


+ ±_ 


12 


+ 2F + 


100 
2 $P 
6 


100 
= 510 X 100 

_ m x loo x e 

6] 


= 510 


Fast Track Method Here, = 7%, ■ SM a 

1111 


= Tttto0 
10 % 


and 


3 V 


,/=? 510 


h-g-ik 


According to the formula, 

n _ i x 100 510 x 100 51000 

i (/ ; 3 4 12 3 0 


51000 

51 


X6=f 6000 


' Technique^ 


A sum of ? P is lent out in n parts in such a way that the interest on first part at /?., % for 7"., yr, 
the interest on second part at R 2 % for T 2 yr and the interest on third part at R 3 % for T 3 yr and 
so on, are equal, then the ratio in which the sum was divided in n parts is given by 

11,1, L 1 

*1*1 *2*2 #3^ R n T „ 

Ex. 16 A sum of ? 7700 is lent out in two parts in such a way that the interest on one part at 20% 
for 5 yr is equal to that on another part at 9% for 6 yr. Find the two sums. 












Set- Let the firet sum be r| 

Now, du.’tirdiii^ to tk* question, 

X * 20 x 5 _ f77ttC -j)xDh6 
100 " 100 

=s 5C& = (7700 - *) x 27 

=* 5ttr = 7700 X 27 - 271 

=> 77t - 7700 x 37 

=> r =7 2700 

.■- The fiHxmd part- (7700 - x) * 7700 - 3700 "T WOO 

F«t Track Mrtliod 

Hm, sum = 770Q, = 20%, T t = ^yt, ff s = T 2 = 0 yt 

R$liO i)f two 4l4ma ■ —!— i —i ^ ^ 

20 x S 0X6 

1 ’ll 

= — : — =37 : 50 


.-, First part = 
Sc«md part i 


27 


10 x 5 5 X 3 60 27 

—— x 7700 = — x 7700 = T 2700 
+ 50 77 


50 


27+50 


x 7700 i 


50 

77 


x 7700-75000 


Technique 


J 


The annual payment that will discharge a debt of ? P due in T yr at the rate of interest R% per 
annum is given by 


100P 


1007 + 


RT{T-Kt 


Ex. 17 What annual payment will discharge a debt of ? 848 in 8 yr at 8% per annum? 

Sol. Her* h P - f B4&+T - Syr, R - S% 

According to the formula, 

Annual payment =- f T —~ 

100 T+ fiT[T ~ 1J 
2 

_ lOOxtfjS 

100 X 8 + — 8 - !) 

2 

= ^M8Jii00_ = MS00 = T828125 

800 + 32 X 7 1024 
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Multi Concept 

QUESTIONS 

1. A person invested some amount at the rate of 12% simple interest and the remaining at 10%. 
He received yearly an interest ofX 130. Had he interchanged the amount invested, he would 
have received an interest ofX 134. How much money did he invest at different rates? 


(a) ? 500 @ 10%, ? 800 @ 12% (b) ? 700 @ 10%, f600 @ 12% 


(c) ? 800 @ 10%, ? 400 @ 12% (d) ? 700 @ 10%, ? 500 @ 12% 

^ (d) Let T * be invested et 12% per annum end t y be invested at 10% per annum. 
According to Ihe question, 

15% of x+ 10* of y = l30 

^ 15*+ lOy = 13000 ... <■> 

end after Interchanged tbe amount 

10*ofx+ 12% of y= 134 

10* + i2y= WOO (li) 

Or solving Eqs. fi) and pi) end evaluating x end y r we get 

x = 500 and y = TOO 

a T 500 are invested al 12% per annum and ? 700 are Invested el 7 10% per annum. 


2. A private finance company A claims to be lending money at simple interest. But the company 
includes the interest every 6 months for calculating principal. If company A is charging an in¬ 
terest of 10%, the effective rate of interest after 1 yr becomes 


(a) 10.25% (b) 12.50% (c) 11.25% (d) 10.75% 

w Iff) Let (he sum be T 100 


IOOxIQx- 

31 lor first 6 rnonthe =-——^=7 5 

100 

Now, principal becomes ioo+ s = 105 

Si tor last 6 manna- 106x10x1 -tsbs 
100x2 

Hence, amount at the and of 1 yr = 105 + 5.25 = 1110 25 
Effective Si m 110 25- 100 - M025% 

Effective rale [fl)- 1 *? 0 *5' ■ l00 xm2S -T IQ 25* 


Far 


100*1 






3. The rates of simple interest ratio of 10:8. Rajni wants to 

deposit his total savings in two banks in such a way that she receive equal half-yearly interest 
from both. She should deposit the savings in banks x and y in the ratio of 

(u) 4:5 (b) 3:5 (c) 5:4 (d) 2:1 

w (a) Here, ftj ■ 10x h - &xand 7 1 ■ J 2 ■ 3. yr 

Let ttiB savtigs be P and 0 and rates of simple Interest be 10x and respectively. 

Then, 

100 100 

PxIOxxlx —-Qy8xx-lx— 1QP» SO 

2 100 2 100 

=> £. 1.1 
Q 10 5 

P:Q-4:5 


Fast Track Practice 


Exercise© Base Level Questions 

1. What would be the simple interest accrued in 4 yr on a principle of X 18440 at the rate 15% per annum? 

[IBPS Clerk 2011] 

fa;? 11075 (b) X 12250 
(C)l 11500 (d) X 12985 
(e) None of the above 

2. What will be the simple interest on X 4000 at 12V£% per annum for the period from 4th February, 2005 to 18th April, 
2005? 

fa;W215 (b) X 120 
fa;W200 (d) A100 


(e) None of the above 




Rakesh lent out X 8750 at 7% annual inte^ U MS?^ , s < ?S^ll l iSf^M^^P. , ffesC LDC 2007] (a) X 1870 (b) X 1837.50 


(c)X 1560 (d) X 2200 

What will be simple interest for 1 yr and 

4 months on a sum of X 25800 at the rate of 14% per annum? [Delhi Police 2007] 

(a) X48-\6(b) 72580 

(b) X4816.75 (d)X 4815 

5. A sum at simple interest of 13V£% per annum amounts to X 3080 in 4 yr. Find the sum. 

(a) X 1550 (b) X 1680 

(c) X 2000 (d) X 1850 
(e) None of the above 

6. The sum which amounts to X 364.80 in 8 yr at 3.5% simple interest per annum is [CDS 2011] 

(a)X 285 (b)X 280 

(c)X215 (d)X210 

7. A sum of X 2668 amounts to X 4669 in 

5 yr at the rate of simple interest. Find the rate per cent. [SSC CGL 2008] 

(a) 15.2% (b) 14.9% 

(c) 16% (d) 15% 

"• Find the difference in amount and principal for X 4000 at the rate of 5% annual interest in 4 yr. [GIC 2007] 
(a) X 865.50 (b) X 865 


(C) X 400 (d) X 800 


(e) None of the aobve 
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9. At the rate of 8H% per annum simple interest, a sum of X 5800 will earn how much interest in 2 yr 3 months? 

(a) X 1300 (b) X 1109 

(c) X 1509 (d)X\125 
(e) None of the above 

10. Kriya deposits an amount of X 65800 to obtain a simple interest at the rate of 14% per annum for 4 yr. What total 
amount will Kriya get at the end of 4 yr? 

[Bank Clerks 2009] (a) X 102648 (b) X 115246 

(C) X 125578 (d)X 110324 

(e) None of the above 

11. A sum becomes its double in 10 yr. Find the annual rate of simple interest. 

[Hotel Mgmt. 2007] 

(a) 1% (b) 5% (c) 10% (d) 20% (e) None of the above 

12. A certain sum becomes 3 fold at 4% annual rate of interest. At what rate, it will become 6 fold? [CBI2008] 

(a) 10% (b) 12% 

(c) 8% (d) 9% 

(e) None of the above 

13. In a certain time, a sum becomes 4 times at the rate of 5% per annum. At what rate of simple interest, the same sum 
becomes 8 times in the same duration? 

fe) 12-% (b) 11-% 

3 5 

<C) 1l|% flj 12|% 

3 5 

(e) None ol we above 


14. In what time, does a sum of money beKSfne S si^plSuStfresP rate of 10% per annum? 

(a) 40 yr (b) 30 yr 

(c) 15 yr (d) 25 yr 
(ej None of the above 

15. How long will a sum of money invested at 5% per annum SI take to increase its value by 50%? 

(a) 10 yr (b) 12 yr 

(c) 15 yr (d) 7 yr 
(e) None of the above 

16. A sum becomes 6 fold at 5% per annum. At what rate, the sum becomes 12 fold? 

[LIC AAO 2009] 

(a) 10% (b) 12% (c) 9% (d) 11% (e) None of the above 

17. A sum becomes two fold in 6 yr at a certain rate of interest. Find the time, in which the same amount 
will be 10 fold at the same rate of interest. 

(a) 35 yr (b) 49 yr (c) 59 yr (d) 54 yr (e) None of the above 

18. At simple interest, a sum becomes 3 times in 20 yr. Find the time, in which the sum will be double at 
the same rate of interest. [RRB 2007] 

(a) 8 yr (b) 10 yr (c) 12 yr (d) 14 yr 

19. Ajay takes some loan from Rashmi at the rate of 5% per annum and after 2 yr, Ajay gave back A 8800 
to Rashmi and this way paid his whole loan. Find the interest paid by Ajay. 

(a) X 825 (b) X 975 (c) X 800 (d) X 850 (e) None of the above 

20. A certain sum becomes A 600 in a certain time at the rate of 6% simple interest. The same sum amounts 
to A 200 at the rate of 1% simple interest in the same duration. Find the sum and time. 
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(a) 7 120 and SB— yr 

3 

(b) T 150 and 66^ yr 
(C) f 130 and 6S| yr 

(d) F 160 and 66-yr 

3 

(e) None of the above 

21. At a simple interest, a aum amounts tr« 

T 1012 in 2- vr and become* T 1067.20 in 
2 

4 yr. Whal-1 h Lh« rale cf mtftrGEl? 

issc: ri<o*2| anrwi 

fsj 2.6% fb| 3% ccj 4% 5 

22. Simple interest for the sum of X 1500 is X30 in 4 yr and ? 60 in 8 yr. Find the rate of simple interest. 
(a) 2.5% (b) 1.5% 

(c) 0.5% (d) 0.25% 

(e) None of the above 

23. Simple interest for the sum of X 1230 for 2 yr is ? 10 more than the simple interest for X 1130 for the 
same duration. Find the rate of interest. [SSC Multitasking 2012] 

(a) 5% (b) 6% 

(c) 8% (d) 2% 

24. A certain sum becomes 8 fold in 15 yr at simple interest. What will be the rate of interest? [SSC 

( 10 + 2 ) 2012 ] 

(9) 46 -% (b) 46 -% 

3 3 

fttf «S% s# 46 ^ 1 % 

8 12 

25. For a certain sum, the simple interest in 2 yr at 8% per annum is ? 110 more than the simple interest in 
1 yr at the rate of 5% per annum for the same sum. Find the sum. [SSC Multitasking 2013] 

(a) X 5000 (b) XI000 


(c) X 1050 (d) X 950 


""•A sum was lent out for a certain tm r ?wm^wme5?4mt 10% annual interest rate. When the 
sum was lent out at 4% annual interest rate, it amounts to A200. Find the sum. 

[SSC (10+2) 2008] 

ft) W T 100 (c) 7 ^ 

27. A sum was invested for 4 yr at a certain rate of simple interest. If it had been invested at 2% more 
annual rate of interest, then A 56 more would have been obtained. What is the sum? [GIC 2007] 

(a) X 680 (b)X7 00 

(c) X720 (d)X 820 

(e) None of the above 

28. The simple interest on a certain sum of money for 2V4 yr at 12% per annum is X 20 less than the simple 
interest on the same sum for 3% yr at 10% per annum. Find the sum. 

(a) X 800 (b) X 750 (c) X 625(d) X 400 (e) None of the above 

29. At what rate per annum will the simple interest on a certain sum of money be 1/5 of the amount in 10 
yr? 

(a) 5% (b) 2% (c) 1% (d) 8% (e) None of the above 

30. Mr. Deepak invested an amount of A21250 for 6 yr. At what rate of simple interest, will he obtain the 
total amount of X 26350 at the end of 6 yr? 

[SBI Clerk 2012] 

(a) 6% pa (b) 5% pa 

(c) 8% pa (d) 12% pa 

(e) None of the above 

31. The difference of simple interest from two banks for A1000 in 2 yr is A 20. Find the difference in rates 
of interest. 


[UP Police 2008] 
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(a) 2% (b) 1.5% (c) 1% (d) 2.5% 

32. Raju lent A400 to Ajay for 2 yr and A 100 to Manoj for 4 yr and received from both A60 as collective 
interest. Find the rate of interest, simple interest being calculated. [SSC Assistant 2007] 

(a) 5% (b) 6% (c) 8% (d) 9% 

33.2/3 part of my sum is lent out at 3%, 1/6 part is lent out at 6% and remaining part is lent out at 12%. All 
the three parts are lent out at simple interest. If the annual income is A 25, what is the sum? [Bank Clerks 
2009] 

[a) X 500 (b) A 650 (c) A 600 (d) A450 
(e) None of the above 

34. A sum of A1521 is lent out in two parts in such a way that the interest on one part at 10% for 5 yr is 
equal to that of another part at 8% for 10 yr. What will be the two parts of sum? [Hotel Mgmt. 2007] 

(a) A 926 and A 595 

(b) X 906 and ? 615 

(c) ? 916 and A605 

(d) X 936 and A 585 

(e) None of the above 

35. Rashmi lent A 600 to Geeta for 2 yr and ? 150 to Seeta for 4 yr and received altogether A 80 as simple 
interest from both. Find the rate of interest. 

(a) a-% (b) 2-96 (c) 5-96 (d) 4-96 
9 9 9 9 

(a) None of the above 

36. Harsha makes a fixed deposit of A 20000 in Bank of India for a period of 3 yr. If the rate of interest be 
13% SI per annum charged half-yearly, what amount will he get after 42 months? [SSC CPO 2007] 


(a) X 27800 (b) X 28100 
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(c)X 29100 (d)X 30000 


37. The simple interest on a sum of money is 1/16 of the principal and the number of years is equal to the 
rate per cent annum. Find the rate per cent. 


(a} 2-% (b) 3-% {C) 4-% (tQ 9—% 
2 2 2 2 


(g) More of the above 

38. The simple interest on X 4000 in 3 yr at the rate of x% per annum equals to the simple interest on X 
5000 at the rate of 12% per annum in 2 yr. The value of x is 

[SSC CCL 2013] (a) 6% (b) 8% 

(c) 9% (d) 10% 

39. The simple interest on a sum of money is 1/144 of the principal and the number of years is equal to the 
rate per cent per annum. What will be the rate per cent per annum? 


w I* w ft; 7 -% ft) 

5 6 6 6 


fsj None of the above 

40. Suresh borrowed X 800 at 6% and Naresh borrowed X 600 at 10%. After how much time, will they 
both have equal debts? 

[SSC CCL 2008] 




41. What annual payment will discharge a debt of X 1696 in 4 yr at 4% per annum? 


(a) X 525 (b) X 425 


(c) X 325 (d) X 400 


(e) None of the above 


42. What annual payment will ^at 12% simple interest? 

(a) X125 (b)X 325 (c) Xtt(d)X 900 (e) X 400 


43. The annual payment of X 160 in 5 yr at 5% per annum simple interest will discharge a debt of 


(a) X 980 (b) X 880 (c) X 440(d) X 220 (e) None of the above 

Exercise © Higher Skill Level Questions 

1. A sum of money amounts to X 2240 at 4% per annum simple interest in 3 yr. The interest on the same 
sum for 6 months at 3.5% per annum is 


[SSC CCL 2013] (a)X30(b)X50(c)X35 (d) X 150 


2. The simple interest on a sum of money at 9% per annum for 5 yr is half the sum. What is the sum? 


(a) X 5800 

(b) X 5000 

(c) XI 000 


(d) Data is inadequate 


3. A certain sum at simple interest amounts to A1350 in 5 yr and to X 1620 in 8 yr. What is the sum? [CDS 
2011 ] 

(a) XI00 (b)X 800 
(c)X 900 (d) X 1000 

The principal on ivhieh a simple interest 


of* 55 will be obtained after 9 months at 
2 

the rate of 3 per annum h [CDS 2013] 
■3 


(a) 1000 (b) 1500 (c) 2000 (d) 2500 


5. The simple interest on a sum of the next 5 yr, principal is tripled. 

What will be the total interest at the end of the 1 Oth yr? 


(a) X650 (b)X 850 (c) X 800 (d) XI 50 

6. Ramesh invested an amount that is 10% ofX 10000 at simple interest. After 3 yr, the amount becomes 
X 2500. Find out the 4 times of actual interest rate. 

(a) 5000% (b) 250% 

(c) 200% (d) 600% 

(e) None of the above 

7. The simple interest on a sum of money at 8% per annum for 6 yr is half the sum. What is the sum? [RBI 
2008] 

(a)X 4800 (b) X 6000 

(c) X 8000 

(d) Data is inadequate 

(e) None of the above 

8. In 4 yr, ? 6000 amounts to X 8000. In what time at the same rate, will X 525 amount to X 700? [SNAP 

2012] 

(a) 2 yr (b) 3 yr (c) 4 yr fdj 5 yr (e) None of the above 

9. A principal amounts to X 944 in 3 yr and to X 1040 in 5 yr, each sum being invested at the same simple 
interest. The principal was [SSC CCL 2013] 

(a) X 800 (b) X 991 (c) X 750(d) X 900 

10. What will be the ratio of simple interest earned by certain amount at the same rate of interest for 12 yr 
and for 18 yr? 

(a) 2 : 5 (b) 1 : 3 (c) 2 : 3 (d) 3 : 1 (e) None of the above 


11. A sum ofX 1550 was lent simple interest. The total interest 

received after 4 yr was X 400. The ratio of the money lent at 5% to that lent at 8% is 

[SSCCPO2013] (a) 16 : 15 (b) 17 : 15 

(c) 16 : 13 (d) 16 : 19 

12. Neeta borrowed some money at the rate of 6% per annum for the first 3 yr, at the rate of 9% per annum 
for the next 5 yr and at the rate of 13% per annum for the period beyond 8 yr. If she pays a total interest of 
? 8160 at the end of 11 yr, how much money did she borrow? 

[Bank PO 2008] 

(a) X 12000 

(b) X 10000 

(c) X 8000 

(d) Data is inadequate 

(e) None of the above 

13. Reena hadX 10000 with her. Out of this money, she lent some money to Akshay for 2 yr at 15% simple 
interest. She lent remaining money to Brijesh for an equal number of years at the rate of 18%. After 2 yr, 
Reena found that Akshay had given her X 360 more as interest as compared to Brijesh. The amount of 
money which Reena had lent to Brijesh must be 

(a) X 4000 (b) X 2500 

(c) X 3500 (d) X 4200 

(e) None of the above 

14. Mr. Pawan invests an amount of X 24200 at the rate of 4% per annum for 6 yr to obtain a simple in¬ 
terest, later he invests the principal amount as well as the amount obtained as simple interest for another 4 
yr at the same rate of interest. What amount of simple interest will be obtained at the end of the last 4 yr? 


[Bank Clerks 2009] (a) X 4800 (b) X 4850.32 


(c) X 4801.28 (d) X 4700 
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(e) None of the above 

15. A person invests X 12000 as fixed deposit at a bank at the rate of 10% per annum simple interest. But 
due to some pressing needs, he has to withdraw the entire money after 3 yr, for which the bank allowed 
him a lower rate of interest. If he gets X 3320 less than, what he would have got at the end of 5 yr, the rate 
of interest allowed by bank is [SSC (10+2)2012] 



(b; b-% 

s 

« 7 i % 


16. Rajnish invested certain sum in three different schemes P, Q and R with the rates of interest 10% per 
annum, 12% per annum and 15% per annum, respectively. If the total interest accrued in 1 yr was X 3200 
and the amount invested in scheme R was 150% of the amount invested in scheme Q, what was the amount 
invested in scheme Q? (a) X 8000 (b) X 9000 

(c) X 5000 (d) X 3050 

(e) None of the above 


Answer with Solutions 


Exercise© Base Level Questions 


1* fg) Given, I s = ]G44Q, if = vgwspiahpoob.wordpress.com 
TXPXR 


/. Simple interest {SI) a 

4 X 18440 X 15 


100 


IDO 

= 711064 


1 

2. {d) HEre, P = 7 40QD r R = lS-% s —ft 

2 2 

T = <24 -+ 31 + 18) diiyy = 7^daya 
73 1 

=> =-vt ■ - vr 

3 SB 5 

= P x ^ KT = 400Q x-y-x — 

100 3 & too 

= 7 100 

1 * tb) Givorir P = 7 S 7 S 0 , i? = 7 %, T = 3 yr 
According to tho formula. 

PX EXT 8750 X 7 X 3 


51 = - 


too 

-f 1837.50 

4, in) Kara, P = f 25SQ0 r ii = 14% 
T = 1 yr 4 months 


100 




According to the formula. 


$1 = 


PXRXT 


25800 *14 *- 


100 too 

256 x 14 x 4 


7 -Ifllfi 


S. (c) Tret sum = P 

P x R x T 


Then, SI = ■ 


100 

P|( BZx4 


too 

F X 64 27F 


100 50 

t A Bjl . 27F 77P 

. . Amount — F -3-- =- 

50 50 

According Lo cbu question, 
77P 


50 


= 3080 

8060 X 50 
77 


7 2000 













Alternate Msthcid 
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Hera, T = 4yt, R = 13-% = —% 
2 2 

A = 1 3080, ^=7 
According to the fomnuia* 
p _ 100 x A 

LOO + RT 
lOGxSOBO 

_ 

100 + —X4 

a 

100 X3060 

S54 

-100 X3O-TS0W 
Cw to) Given, f = 8 yr d r = 35%> A = 
Lee amount = 7 P 
Since. a=p(Y+ —\ 

i 100/ 

A 3*480=^ [l + 35K—] 

^ iaoJ 

3 (54130 = P 11 + 3SX81 


? 364 BO 


{ 1000 ) 


3648 _ p fUB 

10 l100 

rj 3E34B 


) 


\28 


= 7 385 


7 + fcfl Here, P = 7 2&6B r T = 5 yr. A = 7 4669 


Wc know that. 

Amount LAJ = Principal (11 

4- (Simple Interest! SI 


— r? 

Ag-Eiin r Si 


4669 = 2668 + SI 

SI =4669 -2668 = 7 2001 
_ P x n x T 

100 


2001 

autn x ion 

2G6R X 5 


2606 X li X b 
10D 

™1Z1 = is% 

607 


Alternate Method 

Here, A = 4660, i 3 ■ 2668 r T = £ 3 V 

According tn the InrcnulFi, 

IDO X A 


100+ AT 
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260a 100X4069 

. m , 

I 100 Hr Sfl 

200300 + 13 340 r = 40^900 
1334Oil = 406900 - 206BO0 


R- 


200100 


=* fl* 15% 


13340 

8- fcfi The required difference in amount 
and principal La SI — A — F. 

Hare, P = 7 4OD0, H = 5% r T « 4 yr 
According to the famrula, 

PXRXT 
100 

4000 X5 K4 


ST c 


mo 


- = 7 800 


1 9 

9. to Time c 2 yi 3 munthsi = 2 yr ^ yr 

4 4 

17 9 1 

5^ ■ SHOD x — X ~ X - 
2 4 


2B74 


mo 


^7 1109.25 => 7 1109 


10. to Here, F = 7 65800, N = 14%, r = 4 yr 

06800 x 14 x 4 


11 


Hence, Si» 


= 7 36048 


ICO 

/. R&quu^d amount - P + SI 

= 0&BOti - = T 102648 

Altflrflflt* Mathod 

Here, P = 65300. R = 14%, r = 4yr 
100 X A 


J» = - 


100 + RT 

=* 65BQD — 100 * A 

100 + 14 X 4 

1G0 A -65300 X 156 
=&• A®6&axI50 

^ A = 102648 

(c) Let the sum he P. 

Then, after 10 yr 
Sism = 3P 

5I=2F-P = F 


Now,, SI = 


F X RXT 


^ P = 


100 

/. ft = 10% 

Fast Track Msthod 
Hero, n m 2, 7' ■ 10 yr 

D _ 100 in - 1) 

+ p ft — 

T 

_ 100 13 1J = IDO 

— io To" 


PX fl X 10 
100 


[by TachojqLja 1] 


= 10% 


12. to Lei the sum be P 
Then, for 4% 

SI = QP - F) = 2P 











yoursmahboob. word press, com 
t ?p _ P X 4 XT _ j1 „2T_T 

100 Tq0 50 

T = 50 yr 

Again* for another rate (ifl. 

Sl=$yP-P) = hF 
PXRXhQ VR 

100 2 

Fa et Trae v. Method 

ilera, n ™ \ m = 0 r = 4% 

ffe - ——- x R\ [by Technique 2] 

n -1 

= -- - X 4 = - X 4 = 10% 

3-1 2 


13- (c) Lot the sum bu F 
Then, for F =5% 

S1 = (4P-PJ=3I > 

arir p _y. 5XT = 

100 zo 


=5- T^fjD yr 
Again* for anuth.Br ratH (FT), 
3I=f3F F) = 7P 
F X ft X 80 


7P = - 


10O 


=> /; = 7x i° Q = —% = 11 -% 

60 3 3 

Faet Track Method 

Huru r n = 4, ni = fl, ^ = b% r 1^ = ? 




n - 3 


y. [by Technique 2) 


e-i 

4-1 


x& 


7X5 


35 = u*% 


3 3 3 

14 . (&) As F becomes 4F m timt r. 
sj=(4P-j*) = ap 
pxRxr 


Mow, 3P ^ 

100 

100 

Fa&t Trask Method 

Here, n = 4 d R=10,T=? 
According to the fblTOUla, 


T-SOyr 


,_'IOO[n-1} 


ID 

T. 


T 

. 100 {4 - 1) 
T 

s 30 yr 


Iby Technique 1] 

100X3 
T 
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15. fa) Lei sum be P. 

bO%ofr~--SI 
2 

Naw, — *= —* A*.. ^ [as time = 10 yr] 

Z 1UD 
P EPF _ 1 T 

=> — m ■»—- =5- . b 

2 liOD 2 20 

T = 10 yr 

16- feO SI at 5-% = 6P -P = 5F 

5f = ^I 
100 

^ T = 100 yr 

Now, for n9w rale CfD P 

31J? _ ? x ft X 100 

TOO 

ft = 11% 

Fa At Track Msthcni 

Hence, ftj a 5%, n ■ 6, m ^ 12 
Ancnrriing to the formula, 

= iE£1 x B, Fby Technique 2] 

P -1 


1 2 - 1 
0 - 1 


x 5 * 


x S =■ 11% 
B 


17. (cf;i Lbl sum = F 
' 11 jb='[j r lor 6 yr 

31 = (2P - F] - F 

*\ P 


P X ft X 8 


100 


3Fft 

"boT 




Again, for snorter time (T), 

ST = tOF-F^9F 


9F : 


9F = 


P x — x T 


100 

FKb D XT 


300 


9 = 1 
6 

F = 54 yr 
Fast Traci Method 

Here, n ^ 2* in — 10, = 6 yr, =; 7 

_ m - 1, 


ji - 1 
10 - 1 
2-1 


- X T\ Hiy Technique 2] 


X 6 a 54 y? 


13, ib) Lot sum = P then for 20 yr, 
SI = ®P - P) = 2P 
OV _ FXRX20 


100 
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=* 2=- 

5 

=* R-i n% 

Again, Fhr another time (7). 

SE «(2F - F5 * F 

p = PXIQX T 

100 

r=10yr 

Fast T task M ethod 
I lefE?, ja = li m = £ T[ = '£ 0 yr 

in —■ 1 

/, Tg - --X 7i Fb7 Technique 2] 


n - 1 
2-1 


19. (d St = 


3-1 
P X J? X T 
100 


X 20 = 10 YT 


P *E *2. 
1QO 


, F 
10 


According tn the question, 

p + — - seoo 
10 
UP 


10 


8000 

68000 


11 

p = * aooo 

InlersHi paid = 0800 — @000 = ? 800 

Animate method 

Here, A = 7 8800, T = Syr, R = 5% 

We kno w, 

HI ^ ART _ 3600X5X2 
100 + FT 100+ SX 2 
8800 X 10 

13 

no 

20. (q) According to the question^ 


7 sno 


p + 


F x G x T 


100 


5PT 


)+♦ 


= 600 -200 
-400 


P xl x T 1 

100 j 


IQD 

=» FT = 8000 
Again, fur 6% f ate, 

P772 _ BQOD X B 

Too 100 

Sum - 600 tBO - ? 120 
As we have, PT = RGOO 


SI : 


= 7 480 


T = 


8000 


3 8 


120 

Fast Track Mrthad 

Hare, R, = B%, R, = 1ft, A = ? EDO, 
A 2 = T 200 












p = 


^1 - 4^ 
h~*k 

zoo x 6 eod x 1 


yoursmahboob. word press, com 
[by Technique 3] 


Tnne T = 


fi -1 

1200-000 

5 

A j j4 3 
A E jR-] — 

eop - 200 


E5GQ 


5 

X 100 


-T 120 


x 100 


1200 - aoo 

40DX10D 300 

600 3 3 

31. {£■} Given, T 3 - 2- yr, T 2 = 4 yr 
2 

According to the question. 




1.5 TO 
100 


ion 

= 1067,20 1012 = 

= 55.2 


bb.2 


pjt _ 552X100 ^ 3£jao 


PRT 


15 

3680 x4 


= U47.2 


Fur 4 yr, 

SI — 

100 100 

.% Sun ff) = 1067.2-147.2= *930 

We have, Fi?=36E□ 

_ 36HO 36HO 


920 


= 4% 


Track Msthcd 


Ftaia, 7} =2 yr ^ 2.b yr, r ig ~ 4 yr r 
2 

A s = *1067.?Q r A t =1012 

R m ——^L-xlOO 

A 2 T, - 

rby Technique 3] 
1012-106720 X1O0 


(10672 X 2® « (1012 X 4) 


6520 


■x 100 = 


5SZ0 

-1350 


3668 — 404S 
A R-4% 

33, id} Given, Slg^eQ. SI* = 30, T t = 4 yr. 
T e - 6 yr 

According io the question. 


15D0 X if X5 1500 X J? X4 


100 

0000 E = 
100 


100 


= 60-30 


30 


=l=o.w 

60 Z 
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Hers?, h -? 30. l 2 = 7 fi[) r Tj =4 yr r 
Tj - S3 yr. P - T 1500 

rj 

IDO 

[by Technique 41 
1500 X R IB-4) 

1QQ 
: 15 X R X 4 


SO 30: 


30: 


30 

4X15 


2 


23+ (a) According co ihe quesiion, 

1 230 X 2 X J? 11 30 X 2 X R 


100 

200 


100 


= 10 


r R w id 
100 

fl = 5% 

Fast Track Method 

Here, J, - T z = T 1 □, ^ = ? 1230, 
1130, r = 2yr 
According co tha formula, 


-10 = 


[by T«hniqu& 4] 

ICO 

flx 2(1130 1330) 


100 


-10 = 


-200 R 
100 
li = 5ft 

24. [ft Let sum a P 
Then, after 15 yr, 
Sum ■ B P 


Now,, 


Si ® B.F ** P ^ 7P 
P x P x 15 


7P 


7 = 


100 

15 ft _ 35 
100 30 


„ 30 x 7 

it — 


a 

140 


2 

= 4fi ft 

3 


fast Trask Mcthuid 

Htifu r h = 8 r T = lb yr 
= 100 in - 1 ) 

T 

100 (fl — 1J 


[by Technique 1 ] 


ft = 


15 
100X7 

15 

20X7 


“°=46** 
3 3 
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25* tfj) Given, £1-, -El^ ^110, '/ 3 =£ yr, 

ib% 


'h = 1 yr, R_ = B9fi, ffe 
ALLurdlag Lu lira guniiLjujL, 
FxSx2 Pxhx 1 


10G 
3 IF 


= 110 


ICO 

-=110 
100 

A P = 7tOQO 

Aharnatf Method) 

Given, f t — I 2 =; f 110, 7^ = Syr 
J?l ■ 9%, ^ - 1 yr 

ArrnrdLng to tbe fwmul^ 


h ~ Ji 


Ptftfi R X T } ) 


too 


■6 *2) 


100 

=* 

1UO 100 

F =71000 

26. (fl) According cd the question. 


F+- 


P K 10 X T 


100 


B FT 




100 
PT = 


= 4on - zon 

= 200 


£00 x100 

e 

Again, for 10% rate, 


10000 

3 


SI = 


J 3 k 10 x T 


10000 


x 10 


3G0Q 


1QO 

tDOO l HOG 


ion 

Sum (#’1=400 

3 

m ? 2Q0 
3 

Fast track Method 

Giv&n, it] = 113%, = 4-% 

Aj = 7 400, Ag - 7 £00 
According to the formula. 


3 

1000 


P = 




A -Jfe 
£00 x 10 — 400 x 4 
10 4 

anon - teon 


[by Technique 3] 


6 6 

27 r til) According lq the question, 
P X (# -1-3*4 Pxiixl 

100 100 


40Q . - ? ^oq 


GU 
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- = 50 


IDO 


B F 

loo 


= 56 


F - 5l5 * 100 „ 7 700 
S 

Fast Track Method 

J 3 Jj - ? 5B r -7 Z% r T tt 4 yr 

According tn the f'nnmiLa, 

J 3 - J t = { Jk " ■ B i ) [by Technique 4] 


50 = 


P = 


100 
F X4 X2 


100 

50X100 

0 


= * 7DG 


28+ ftfi Givca 7i = A = 12%. 2* = - yr 

Z ' 2 

and -10% 

Let l he yiun be F. 

^^><_Lo><7__P>< ii > 1 5. 20 

1DOX2 lonxs 

=* ^-3£ = 3 o 

20 to 

P = 30x20 = ? 400 

29. (Jj) Let sum = P, thHn SE = ^ „ iLme = 10 yr 

*m Bate - 100 XF « 3% 

F X5 X IQ 


30. (e) SI = 20350 - 21250 = T 5 100 


llaie = 


STx 100 


Prindpa] x Time 


_ 5100X100 = 4% 
21250 xd 


Alternate Method 

Givco, P =21250, A = 26350, T = 6 yr 
R = 7 

^ r- Axl0 ° 

100 + BT 

=> 3,350.^50X100 

100+ fl X 8 


=* 2125 DOG + 12750OB -2030000 

-> 1275 DOR = 2Q350PQ - 31Z500Q 

„ 51 POOP 

127500 

=> R ■= 4% 

31+ (d bee (lie two rates be Rj and 
According to the question,. 

1000 x 2 x R] 1000 x 2 x 
100 


100 
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100 

?□ 

fit - Jfc) = — 2Z 1% 

20 

Fuat Track Mffthed 

Here, F = * 1000, T - Zyr, ig - i r - 20 
According to the formuln 

[by Technique 4] 

100 

2D 

=fr {ffe - B,) = — = 1% 

20 

32, (a) According to (ho question, 

ft x 400 x 2 ^ ft x 100 x4 
-——-# —-—-—— GO 

IDO 100 

^ 12J? - 60 

a-“ 

33, (a) Lot entire sum - F 
According to the question. 


5% 


-Px3% + -Pxe* + 


HH 


P X 12 % 


3 


+ £x-l 


iao 

6 IOD 

2P 

w 

i 

i 

— - + 

+-s 25 

1QD 

IDO IOD 

BP =2500, P = 500 


F start Track Mrtlned 

Given, J*j = ‘i%, ^ =6%, ffe =12% 
]_ _2 1 

x- 3 ' y 6 r 


6 - (4 + 1 ) 


6 


6 -5 

i ] 

6 


I = 7 25 


Now, according Lc the i'cmniJa, 

P = .. J X . ia ° „ fbv Technique 5 ] 


X jr % 


as x ioq 


3X- + 6xI+ 12*1 
3 6 6 

■ aE0Q = 7 500 
a + i + a 











34. (d) Given, r, -B W ^ ^sma^oob.wordpress.com 

T £ = to yr and ^ =3% 

Let the first part = x 
Then, second part = (1521 - x} 

Now, according to the question, 

JC X 5X 10 _ [1521 - 4 X IQ x B 
ItiQ IDG 

Ex»isisa-dx 
13jr«12.1fiS ^ * = 7^36 
and nemnd parta = 1531 936 = 7 555 

Fra&t Track Method 
Given, T% - 5yr. 7g = 10 yr, = 10%, 

Aoettfdirtcr to the formula. 

Ratio of two parts = —— ; —— 

[by Technique E] 

-_— ;J_ = I;1 = 8 :E 

10X5 0X10 50 80 S 8 

First part - —-— x 1521 - — x 1521 
3+5 13 

= 8X117 = 7936 

.\ Second pan = 1.521 - 936 = 7 535 

35. [tf) Given, T } — Z yr and 7^ = 4 yr P 

i\ = 600, = 150 and SI, + 3L> = 80 

According to the question. 


flno X R X 2 + 150 X R X4 = 0Q 
100 100 
=? 120JT + GOP = BOO 

=* 130 ?T = 300 

22-E.22.4i* 

1HO 18 $ 9 

36. (c) Givaa time -42 months 

42 _ 1 

■=* — yr = 3 - yr 

12 2 
7 

=> - x 2 = 7hail-yr P race = —% hail-yearly 

a ,800POXl3X7,^ aoo 
100 X 2 

Amount (JSJ = EGOOO + B 1OG = 7 29 1OG 

37. (ft) Let principal = F, time 2 = r 


and fate ■ T 

According Cc ? tl» question, 

F * T x T _ F_ 

100 16 

fy time end rate ate equal) 


« T*.m 

16 


or 


T 


Ai-l-ai* 

4 2 2 
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3B- (d) SiiKd, Lho ZWO simple inleETestsi uru 
equal. 

Thm ^ 4000 X 3 X x _ 5QQQ X IB X 3 
100 100 

A x = 10% 

□S T tti) Let the principal bo F. 

Than, according eo the question, 

FxTXT _ F 
1QD 144 


[■-- time and race arc equal] 
^ = 100 
144 


12 6 

40. (dl GlVfiJX = 10% 

According to ui& question. 


ROD + 


800x6x7' 




600 x 10 x T 


ioo 100 

ROD + 48^-800 + GOT" 

-> 13T-3QQ 

=4 XT - 50 

r = —= 16-¥T 

3 3 

41. (d) Given, detn (P) = ? 1696, 

fi = 4 %, T = 4 yr 
According to the formula. 

Annual payment 

Lby Technique 7] 


10OP 


lOD x T + 


AT (T - 1) 


2 










4 x 100 + 


1696 x100 

i. i 

424 


4 X 3X4 
2 

= T 4tiD 
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1 SOT mi 00 
400+24 


42. <£] According to the formula, 

h i * iOOP 

Annual payment = 


10 QT + 


K T (T - 1} 


[by Technique 7] 
tQSZ X 100 


100 X 2 + 


24 (2 0 


= 1092X100 
212 

= ? 615.09 = ? S15 

43. (&) Given, annual payment = 7 lfciO 
R-5% r T - 5 vr, debt {P} ~ 7 
According to the foimula. 

Annual payment ~- 


100P 


iOD XT# 


RTtT- 1} 


160 


160 


100 F 


Lby Technique 7j 


5 X ton + 
100P 


bx 4 X b 


550 

f= 550x16 0 „ SSxlfl 
100 

= ?B80 


Exercise © Higher Skill Level Questions 
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1* (c) If the sum be ? P then 
P x 4 X 3 


2340 P = * 


100 


1? P it? 

=> 2740 - — + P =* 7340 - — P 
IDO 100 

J ,_M4qxioa = T3()00 

it? 

Now r required interest, 

St 7= = 2000 x - x - x — = 7 35 

100 2 2 100 

2 r (tf) Lei the gum be P 


a-' 


p 

3 


3 

PxSxb 


100 

Clearly, data is inadequate. 


4. (tf Given. -T13&0, 

7^ ■ 5yr And TJ K^yr 
Let principal amount be T P, 

+"- In time ■ 8 - 5 ■ 3 vt 
Simple interest will be 

1630 - 1350 - T270 
- AjjKlOO 

Afo-Asft 
_ <1620 - 1350J X 100 
ri350x&-lG20xEi 

stokioq _ a?ooo 

10800-8100 3700 

=* H = 10% 

p _ srx loo _ £70 x ioo _ TgQ0 


Ji X T 


10x3 
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4. (cj principal = P 

g 

Given, SI = Sa Time i = 9 months = — yr, 

12 

Uaie j-=3 K %=—% 

3 3 

S1 = £*!><£ 

i oo 

„ 1 DO X 31 

=*■ P - -- 

FKT 

=> ^5X100 x3 >02=2000 

11 *0 

/, Principal (D = 7 2000 
5+ (cl Aiicutidiiig hu die quusLioi], 

SI Ter 5 yr = 7 200 
Tom! SF for 10 yr = 200 + 600 
= 7 &00 

When principal is LrubluO, Hum SI for 
5 yr will alsa be treble anri henna SI finr 
next 5 yr will be T ( 2 GD X 3 J J.e„ ? 600 . 

£. (e) Investment of Ramesh 

a 10% of 10000-7 100D 
After 3 yr -2S0Q - 1DOD =7 1500 
We tnpw r 

* T _ F X R X T 

CU- 

100 

* iboq b ™*” k 3 
100 

^^ 1500X122,50% 

1000 XL? 

a 4 times qf 50* - 200% 

7. (d) Let sum = P 


Then, according tb the truesttbn, 

ST = — 

3 

P _ P * B « G 
2 100 

li is clear Thai data Ss Inadequate. 
8 . (Cl Amount = f HOOO 

Time ED =4 yr; Principal (PI = T 6000 
Simple interest (SI) = [A - F] 

= Amount — Principal 
= SOOO -5000 = 7 f!000 


Race (f^ «a? 


Acccrding tn ihe formula, 
SI= PXHXT 


2000 ■ 


100 
6000 Xjrx 4 

100 

2000 X100 
BOQO X 4 










How, 

Amount [At = 7 700 
Principle <P) - 7 52 ^ T(me{T) - 

Ret* <fl) = —% 

3 

Simple interest = A - P 
=> 70Q- 525-T17& 

fxflxT 
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Using formula SJ > 


100 

&25 X — X T 


175 = - 


100 


_ 175x100x3 _ 

=4 T — -= 4vr 

535X25 

9* (n) Let tbe principle be 7 x. 

Rate of interest ■= JWfc 

CihI 

F - 7 x r r«3vr 
fl=/»6 r 5[=TfB44-*) 
PxJtxr 


Si- 


644 -x~ 


100 

xx flx3 


100 


100(944 - x) 


3x 


(i) 


Cbw II 


P = 7 x, T = 5yr 

Jt= ST= 7(1040-x) 

^ fxflxr 

100 

1040 - x - 
100(1040-30 


x x fl xE 


100 


&x 


= h 


(ii> 


From Eqs. (I) anti (il) r we get 

100(944 - _ 100 (1040- x) 


3x 5x 

944 - x _ 1040 - x 

3*5 

(644 -x)xS»3x<1040 - x) 
4720 -5x -3120 -3x 
4720-3120 - &x -3x 
1600 =3* 

1000 


x-- 


= 7 800 


Fart Track Method 

AjTi — AT? 
By formula, P - —-— 


T i " T a 

[hy Technique 3] 
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Her*. A x = l B41 T t = 3 
= 7 t040 r T* = 5 
r _ q04qM3-C944)@ 

3 - & 

3120-4720 

m - 

-2 

= iiM = ? s oo 
-z 


**> Principe] = 7 600 

10+ (d If the principal = P and interest = R% 
P X R X 12 


Then, required ratio =; i® 

f x h x is 


rod 

^^ 2 . 3 

is 3 

11 + tod Let the sum lent at 5% = P 


Sum lent at 8% =(1550 - FI 


Then, 


PX5X 4 ^ (1550 - P) X8 X 4 
100 100 


= 40U 

■afr 20F-2ZP + 1SSD X 32 -40000 
=> -12P+ 4UBUO *4U(JDU 

=> -12P = — 0600 

P = 7 800 

Sum lent at 6% = 1550 - BOO = 7 750 
/. Required ratio = SOU : 750 - IS : i 5 
12 r (f) Let the sum horrawed ^ F 


Then, according to the question, 

F Xfl X 3 ^ P X 9 Xb + P X 13*3 
100 100 100 

= 8160 


=> Mmap = sl60 
100 

=* iggf-ai^o^p- 8190 K 100 

lDO 102 

P = C BOM 

13- (O) Let the money JHnt to Afcsbay 
Then, mcney lent to Hrijpsh 
= T{1DQOO xj 

[as total amaunt ■ 7 IDOOO] 

OTP ... XX 15 K 2 3x 

SI for Akshev =-= — 

100 10 

___ _ .. , (10000-JdXlSX2 

SI for Bnjesh a 

100 

=± — (1(100(1 
25 
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According to true yivyji condition, 

— - — (10000 ■ x) = 360 
10 2S 

Las Si (Akshay) SI tErijESib) - 30GJ 

y v y v 

=> —--3E0Q+ — ^3B0 

10 25 

i jf I * r 

=* _ I _ b 300 * 3600 = 3960 

10 25 

t e =3960 
50 

3900 *50 

=fr x *■ ■ 

33 

=> x = 6000 

.\ The amount of money lend co Brijcsli 
= 10000 - 0000 = T 4000 


14. £c) In the coso L 

Sl^ PXJi><T 


242Q0 X4*6 
100 


IOO 
b T SHOE* 

Amount = Frmripa ] + $1 

SI - 24200 + 5BD3 b 30000 
In the case II, 

30003 *4X4 


SI = - 


■=? 4B01..28 


100 

IS- (ifi Let che rate of imercsc allowed by 

bank he r%. 

According Ed the question,. 

12000 X 5 X10 12000 X 3X r 


100 100 
6000 - 3 60 r = 3320 
360^6000 -3320 = 2680 
2eB0 ^4 


- = 3320 


360 


9 


16. [£) Lai x r y and z be the amounts iiivasted 
in schemes P f Q and R, respectively, 
Then, according to the question, 
x x 10 x 1 y x 12 x 1 x x IS x 1 
10D 100 100 

= 3200 

=> 10x+12y # ISx = 320000 ...{[) 

Now. z = Z4Q% of Y-—y .(iU 

5 

and x = 150% of x — -x 

2 

=& x** 2 x z=t ?J x -^V 31 .CiliJ 

3 (3 5/ 6 

From Eqs. (5), fii) and (in), wb get 
16y 4- 1 2y + 3fiy = 3200GD 
=* 54y e 320000 

♦\ y = 5000 

A Sum invested in Rchem-a Q as ? 5000 
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Chapter 

15 

Compound In¬ 
terest 


As we know that when we borrow some money from bank or any person, then we have to pay 
some extra money at the time of repaying. This extra money is known as interest. If interest ac¬ 
crued on principal, it is known as simple interest. 

Sometimes it happens that we repay the borrow money some late. After the completion of specific 
period, interest accrued on principal as well as interest due of the principal. Then, it is known as 

compound interest. 

Compound interest = Amount - Principal 

Basic Formulae Related to Compound Interest 

Let principal = P, rate = R% pa and time = n yr 1. If interest is compounded annually, then 


Amount = PM + 

Compound interest = Amount - Principal 
compound Interest 
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HhisE 


2. if interest is compounded half-yearly; then fl = ^ and n = 2n 

R '* 

Amount = P]1 + - 


= pfl 4- - 1 

t 2x100 J 


3> if interest is compounded Quarterly, then r -- and a -4/j 

4 

Amount = P|i + * 


■(u-S-T 

L 4 k 100 J 


4 k if interest Is compounded annually but time Is in fraction (suppose time = yr) r then 

Amount = p(l +* fl + ^ 

\ lOOj [ 100 } 

if rates of Interest ere end for 1st 2nd end 3*d yr respectively, then 

Amouit = p( 1 + + -?2-Vi+ -50 

I, 100X 100 100 J 


Ex. 1 Find the compound interest on? 8000 at 4% pa for 2 yr, compounded annually. 

SflL Given p m?SQQ0- ifta&dtima- 2yt 
Now, according to the formula. 



— = r eesa.eo 
25 


Cl = Amount - Principal = f 8652.30 - f 8000 = f 652.8tl 


Ex. 2 Ruchi invested ? 1600 at the rate of compound interest for 2 yr. She got ? 1764 after the 
specified period. Find the rate of interest. 






Sol. Given that ,P =7 ]600,n = com 

Nuw, acttttidipg to tk* formula. 


Amount 


-!■ (I*-*' I 
l 100 J 

W64 _ f 
i«ie l 


1764= 1600 


IOC + R 
100 
100+ fl 


T - -=r 

J 400 l 


(aiy _ r ioo + g v 

LaoJ "L too J 

100 + R = 105 

R = 1Q5 - 100 = 


100 -4- R 
100 


100+ R 
100 
21 
20 


M) 
1 




100 + R - — X 100 
20 


«6 


Ex. 3 Find the compound interest on ? 5000 in 2 yr at 4% pa, if the interest being compounded 
half-yearly. 


Sol. 


Given that* principal (f) = Tt>00Q ? rato (fl) = 4ftpaandtimti(j») = 2yr 
Now, according to the formula, 


Amount 


= P\Hr 

K • 




2 X 100 


= 5000 


5000 X— X 


00 50 60 



51 _ 51 x Six Six 51 
50 1250 


T 5412.16 


/. Compound Interest = Amount - Principals EHlilti - 5QQQ=f 412.16 


Ex. 4 Find the compound interest on ? 8000 at 20% pa for 9 months, compounded quarterly. 

Sol* Given that ,P =*8000 h fl = 9montks= 3/4 yr and R = pa 
According to the formula. 

Amount ■ P f 1 + ———T - GOOD (1 + —f* * * - S000 f 1 + A 

{ 4 x too J v m} l 100 

- &QQQ x — x — x 

20 ^ 20 

d = 02fll - 8000 = T 1361 


Ex. 5 Find the compound interest on ? 2000 at 15% pa for 2 yr 4 months, compounded annually. 










Sol Given that, P -f 

b 12 3 

Now, according to the formula h 
Amount ■ P 


fi + A)\ 

L+ £— 


200ofl + —'fx 

| K 15 

1 + ^- 

l 1O0 J 

100 

L 


^ 100 J 

100 

k /_ 


= 2000 *^*23 ,3 1= mo9 

20 20 30 4 

Cl - 2777.25 - 2000 «T 777,25 


= 377725 


Ex. 6 What sum of money at compound interest will amount to ? 4499.04 in 3 yr, if the rate of 
interest is 3% for the 1st yr, 4% for the 2nd yr and 5% for the 3rdyr? 

Sol Given that, A=f 449S.04, ^ = 39E, = 4%, = 59SandP=? 

Now, Beading to the Epnnul^ 

Amount - P fl + -S-l f 1 + f 1 + ] 

4490104 = P fl t —1 fl + —1 f1 + —1 

L lOOj V. iooA HXU 

=* 449004 = P (103) (1M) (106) 

p _ 449904 _ 449004 

103 x 104 x 106 112476 


Instalments 

When a borrower pays the sum in parts, then we say that he/she is paying in instalments. 



t ■ Value of each instalment 


Total amount paid in instalments. A = P 11H- 

^ { 100 

7i - Number of instalments 


Ex. 7 Sapna borrowed some money on compound interest and returned it in 3 yr in 
equal annual instalments. If rate of interest is 15% per annum and annual instalment is ? 
486680, then find the sum borrowed. 

Sol. Given that, rate of interest, R = 15% pa Annual instalment, x = ? 486680 Total number of 
instalments, n = 3 
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Fis) ('*3iT 

_ J 100 , (100} a , (100) 3 1 

[(IOC + H) (100 + R? (100 + R? \ 


100 m iy 100 t 

Kiooti&J ^ioo+ i5J l^ioo h- 1 aJ 


- 4smu x 


'as * rsY *rsfl 

23 {&} J 

tarn# x — f 1 + — + — 1111200 

23 l 23 


Principal bdmOvtd = T 1111200 


Fast Track Techniques 

to solve the QUESTIONS 

'Technique^ Diffe|,ence between (compound interest! c and (Simple nterest} s 
(a) Difference between ci and Si for 2 yr(D) = p 

ib) Difference between C and S for 3 yr (d) = p 

Note SI and CI for one year on the same sum and at same rate are equal 



Ex. 8 The difference between compound interest and simple interest for 2 yr at rate of 5% 
per annum is ? 5, then find the sum. 

Sol. Given that, difference (D) = T ^ rate (I?) ±± 5% 

Then, according to the formula. 

P = P f— f =>5 = P f— f ±4.5 = P * 5 * 5 ^p= T 2000 

Ut»J Uooj 100x100 


Ex. 9 The difference between CI and SI for 3 yr at the rate of 20% pa is ? 152. What is the prin¬ 
cipal lent? 



















SoL DifiTtrente between Cl Wffidp ress.com 


fir f— 

uooj Lioe ) 

r*-l’ r®. +3 i=i52 

uooj 1.10€ J 

'(s)(?)- 


= 152 =*/> = 


152 X 25 X 5 
16 


P = B.5 x 25 x 5 ^ = f 11S7.5 


Technique 


© 


If simple interest for a certain sum for 2 yr at the annual rate of interest R% is SI. then 


Compound interest (Cl) =Si 



Note This formula is applicable only for 2 yr, 

Ex. 10 If the simple interest for a certain sum for 2 yr at 5% pa is ? 200, then what will be the 
compound interest for same sum for same period and at the same rate of interest? 

Sd. OrvL-n ihat 1 SI = f 200 and R =- 
. + . According to tbe formula, 

a= si f14 A|= 200 (i + JL]= hjo x 20s = ? 205 

l 2GCI J l, 200 ) 200 


Technique 


€) 


If a certain sum at compound interest becomes x times in n A yr and y 

times In n 2 yr, then x " 1 = y " 2 

Ex. 11 If a certain sum at compound interest becomes double in 5 yr, then in how many years, it 
will be 16 times at the same rate of interest? 





Sob If sum = i, t hen 
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ilwtKDesSs; in 5 jj . 

Zr becomes 4x la ID yr. 

twpmw flic in 15 yr. 

Sj becomes 1 Gb in 20 yi, 

Fa*t Track Method 

Here, n\ - 5yr p x - 2, y = 16 and = ? 

According to the formula, 

J_ J_ 1 J_ 

x B i . =* 25 - 16* a 

I 4*^- 
2* -{2} ^ 

- m — [on comparing both aide&] 

5 n 3 

n a = 5 x 4 = 20 yr 


(Technique^ 


if a certain sum at compound interest becomes A, in n yr and ^ In 
t/i +1) yr ( then 

0) Rate of compound interest ^ ^ ~ ^ *100% 

(ii) Sum = 4, 

Ex. 12 A sum of money invested at compound interest amounts to ? 800 in 2 yr and ? 840 
in 3 yr. Find the rate of interest per annum and the sum. 




Sol. Sion 7 800 for 1 yr #<B&m<&to&X>ftordpress.com 
According to the formula, 

SI ■ 


P x RxT 


40 - 


m 

soox Ax 1 


100 


5% 


Now h let the sum = ± h then 


Amount; = Sum 


f i+ -T 

L iooJ 

f] + AV = 

L iw 


X 

I2*xI25** 

100 100 


830 


ni Hi 

300 => — K — xx-m 
30 20 

800 x 23 x SO ^ 320300 B ^ fi2 
441 


21x21 

F*atTr«ck Method 

Here h A = 1 800 and A a = 7 340 
According ta the formula, 

Rate of cpmpqmi4 interest = ——— x 100% = ——— x 130% =—%=&% 

A 300 S 

^2 


and sum = A j = X 


800 r_ 
m) ~ 


SMx soo x 80o = 3aoooo = fT2562 

840 840 441 


0 


Technique" 


If the population of a city is P and it increases with the rate of R% per annum, then 


(D Population after 


n yr = p |i + 



(ii> Population n yr ago = 



Note • If population decreases with the rate of R%, then (-) sign will be used in place of (+) 
the above mentioned formula. 

* If the rate of growth poi ywt Is R$% .thaa 

Population after n yr = F J J . ^ +■ 


(This formula can also be used, if there is increase\decrease in the price of an article.) 












Ex. 13 The population of a city If its population was 4000 at the 

end of year 2013, then what will be its population at the end of year 2015? 

Sol. Given that, it = 15%, n =2yr and J° = 4000 
According to tbe Jbrnmla, 

Populationafter nyr=pfl + 

l U »J 

Population after 2 yi = 4D00 f 1 + ] 

l 1«U 

2a as 

* 4000 x — x — - 10 * 529 - 5290 
20 20 


Ex. 14 The population of a city increases at the rate of 5% pa. If the present population of the 
city is 370440, then what was its population 3 yr ago? 


Sol Given that T P = 370440, R = 5% and n 
According bo the formula, 

i> 

Population n yr *gO ■ 


Population 3 yr igO ■ 


f i+ —T 

L tooj 

370440 


r ^yr 


370440 
T' 


("-) f-1 

K 100J UoJ 


37Q44Q X 20 X 20 X 20 
21x21X21 


. 370440 y 3000 
9261 


- 40 x eooo-320000 


Ex. 15 The population of a particular area A of a city is 5000. It increases by 10% in 1st yr. It 
decreases by 20% in the 2nd yr because of some reason. In the 3rd yr, the population increases 
by 30%. What will be the population of area A at the end of 3 yr? 

Sol. Given that, P = 5000, = 10%, = - 20% Cdecieaac) audit] = 30% 

+'h Population at the end of 3rd year 

-p( i + AHi + Al(i +A) 

V iooH 100H iooJ 

= 5000 0+ill 

l iooH 100A iooJ 

= sow X — x - x — =10x11x4x13 = 5720 
10 5 10 


Ex. 16 The cost price of a car is ? 400000. If its price decreases 10% every year, then what will 
be the cost of car after 3 yr? 







Sol Given that, P 

A«mtdlag to tht formtlfti 

Price of car after nyi=pfl + —l 

l 100 J 

.-. Price of car after 3 yr = 400000 fl - —] = 400000 x — X — X — 

k m) 10 10 10 

= 400 X3 X 9 X0=7 291600 

f-' $ign had b^Q t4k$n b«4i]£4 of the dACr4$fifl in prict] 


Multi Concept 


QUESTIONS 

1. Suneeta borrowed certain sum from Reena for 2 yr at simple interest. Suneeta lent this sum 
to Venu at the same rate for 2 yr at compound interest. At the end of 2 yr, she received ? 110 as 
compound interest but paid ? 100 as simple interest. Find the sum and the rate of interest. 


(a) ? 250, race 10 % pa (b) ? 250, rate 20 % pa (c) ? 250, rate 25 % pa (d) ? 250, rate 30 % pa 


w (fr) Lat the sun boiruwed be T x and rate of Interest be 

Given, Compound interest (Cl) - T 110, Srnple interest (SI) 100 end time (t) ■ 2 yr 
By using the formula, 

Slxfl „„„ ™ 1 OOxft 0 10x200 


Cl-a-: 


200 


> 110 - 100 - 


200 




Agaln p using (he same frxmua, 


ci - si = =*iio-ioo= ** 20>:2Q 

1Q0 2 100x100 

Sum boffowed = 7250 and rale oJ interest = amt 


:- 20 % 

100 

10x100* 100 
20x20 


>x = 250 


2. Find the least number of complete year in which a sum of money put out at 20% compound 
interest will be more than double. 


(a) 3yr (b) 4 yr (c) 5 yr (d) 8 yr 


w (b) Let the sun « P 

According to the question, P ^1 + j > 2P o* ^ j 

By Hit and Trial TNs Is true to* a = 4; As, f-x- 

\ 5 5 


> 2 ; $O r fl> 4 
5 5j ' 


Hero, in = 4yr 








3. The halflife ofUranium -233 isdecays at a constant rate in such 
a way that it reduces to 50% in 160000 yr. In how many years, will it reduce to 25%? 


(a) 200000 yr (b) 150000 yr (c) 280000 yr (d) 320000 yr 


■ (d) Lat the Initial amount of Uranium - 233 ba 1 unit and tiia rata of decay be R per 
unit par year. 


f 1 --! 

{ 100 J 


1 


Amount of Utanlum - 233 after leooooyr -1 x 

,150000 

)J 

Assurna the* Uranium - 233 reduce* to £5% In t yr, than 

y -i \2 / * v* 




2 100 
S3 reduces to29%li 

100 { 1 DO J \ 2 ) L looj 

From Eq3, (i) arid (I), we got 

L ioqJ J l. 100 J { iooJ { iooJ 


Ttiue, Uranium - 233 will reduce lo 25 % in 320000 yr. 


Fast Track Practice 

Exercise© Base Level Questions 

1. What will be the compound interest on a sum of? 50000 after 3 yr at the rate of 12% pa? 

(a) X 80000 (b) X 70246.40 

(c) X 20246.40 (d) X 70000 
(e) None of the above 

2. Vandana invested an amount of X 8000 in a fixed deposit scheme for 2 yr at the rate of 5% pa compound 
interest. How much amount will Vandana get on maturity of the fixed deposit? 

(a) X 8000 (b) X 8890 

(c) X 8888 (d) X 8820 


(e) None of the above 



3. A sum amounts to ? 1352 in 2 yr is 

[SSCFCI2012] 

(a)X 1250 (b) X 1200 
fe)X1300 (d) X 1260 

4. Raja invested X 15000 at the rate of 10% pa for 1 yr. If the interest is compounded half-yearly, then find 
the amount received by Raja at the end of the year. 

(a)X 16537.50 (b) X 18000 (c) X 19000.50 (d) X 20000 

(e) None of the above 

5. What will be the present worth of X 169 due in 2 yr at 4% pa compound interest? 

[SSC LDC 2008] 

(a)X 156.25 (b) X 160 
(c) X 150.50 (d)X 154.75 

6. Find the compound interest on X 31250 at 16% pa compounded quarterly for 9 months. 

(a) X 4000 (b) X 3902 

(c) X 3500 (d) X 4200 
(e) None of the above 

What amount will be received on a sum of X 1750 in 2V6 yr, if the interest is compounded at the rate of 
8% pa? 

[SBI PO 2009] 

(a)X 2125 (b)X 2122.85 


(C)X 2100 (d) X 2200 


(e)X2300 
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8. What amount will be received on a sum of? 15000 in VA yr at 12% pa, if interest is compounded 
quarterly? [SSC LDC 2008] 

(a)X 16596.88 (b) X 16789.08 

(c)l 17630.77 (d)l 17389.12 

9. The compound interest on ? 30000 at 7% pa for a certain time is X 4347. The time is 
(a) 2 yr (b) 2.5 yr fcj 3 yr (d) 4 yr 

10. The compound interest on a sum of ?4000 becomes ? 630.50 in 9 months. Find the rate of interest, if 
interest is compounded quarterly. [SSC CGL 2008] 

(a) 20% (b) 23% (c) 19% (d) 21% 

11. The population of a city increases at the rate of 5% pa. If the present population of the city is 185220, 
then what was its population 3 yr ago? [LIC ADO 2008] 

(a) 181500 (b) 183433 

(C) 160000 (d) 127783 

(e) None of the above 

12. The population of a country is 10 crore and it is the possibility that the population will become 13.31 
crore in 3 yr. What will be the the annual rate per cent on this growth? [SSC DEO 2009] 

(a) 8% (b) 12.7%(cJ 10% (d) 15% 

13. A sum of? 400 amounts to ? 441 in 2 yr. What will be its amount, if the rate of interest is increased by 
5%? [SSC CGL 2008] 

(a) ? 484 (b) ? 560 (c) ? 512 (d) ? 600 

14. The cost price of an LCD TV set is ? 100000. If its price value depreciates at the rate of 10% pa, then 
what will be the price at the end of 3 yr? 


(a) X 80000 (b) f 85000 
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(C) ? 90000 (d) ? 72900 
(e) None of the above 

15. Income of Shantanu was ? 4000. In the first 2 yr, his income decreased by 10% and 5% respectively 
but in the third year, the income increased by 15%. What was his income at the end of third year? 

(a) ? 3933 (b) ? 4000 

(c) X 3500 (d) X 3540 

(e) None of the above 

16. A sum, at the compound rate of interest, becomes 2 l A times in 6 yr. The same sum becomes what times in 18 yr? 

[Hotel Mgmt. 2007] 

2 4 B 16 

fej None nt the above 

What is the difference between compound interest and simple interest for 2 yr on the sum of? 1250 at 4% pa? 

[RBI 2008] 

(a) ? 3 (b) ? 4 (c) ? 2 (d) ? 8 (e) None of the above 

18. The difference between compound and simple rates of interest on ? 10000 for 3 yr at 5% per annum is [SSC CGL 
(Main) 2012] 

(a) ? 76.25 (b) ? 76.75 

(c) ? 76.50 (d) ? 76 

19. What is the difference between the compound interest and simple interest calculated on an amount of? 16200 at the 
end of 3 yr at 25% pa? (Rounded off to two digits after decimal) 


[IBPS Clerk 2011] fa;? 3213.44 (b) ? 3302.42 


(c) ? 3495.28 (d) ? 3290.63 
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(e) None of the above 

20. If the difference between the compound interest and the simple interest on a certain sum for 2 yr at 8% per annum is 
? 32, then the sum is [SSCfl 0+2) 2012] 

fa; ? 5000 (b) ? 5500 

(c) ? 6000 (d) ? 5250 

21. If the difference between the compound interest and simple interest on a sum of money at 5% pa for 2 yr is ? 16, 
then find the simple interest. 

fa; ? 840 (b) ? 932 (c) ? 520 (d) ? 640 (e) None of the above 

22. The simple interest for certain sum in 2 yr at 4% pa is ? 80. What will be the compound interest for the same sum, if 
conditions of rate and time period are same? [SSC DEO 2009] 

(a)l 91.60 (b) 7 81.60 

(c) ? 71.60 (d) ? 80 

23. The compound interest is ? 6.40 more than the simple interest, if a sum is lent for 2 yr at 8% compound interest. 
Find the sum. [UP Police 2007] 

(a) ? 1800 (b) ? 10000 

(c) 7800 (d) ? 1000 

24. A certain sum at compound interest amounts to ? 12960 in 2 yr and ? 13176 in 3 yr. Find the rate per cent per annum. 
[Bank Clerks 2009] 

(9) $>) (c) i-% (d) 2-% 

3 a 3 3 

ftaj None of the above 

25. A sum amounts to ? 2916 in 2 yr and ? 3149.28 in 3 yr at compound interest. The sum is [SSC (10+2)2012] 


fa;? 1500 (b;?2500 


(c) ? 2000 (d) ? 3000 
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26. At what per cent annual compound interest rate, a certain sum amounts to its 27 times in 3 yr? [RRB 2007] 

(a) 100% (b) 150% (c) 75% (d) 200% 

27. What will be the principal, if the rate of 5% per annum can yield ? 410 as compound interest in 2 yr? [RRB 2012] 

(a) ? 4000 (b) ? 42000 

fc; ? 8000 (d) ? 21000 

28. Find the compound interest for a sum of ? 9375 in 2 yr, if the rate of interest for the first year is 2% and for the 
second year is 4%. [RRB 2007] 

(a) ? 570 (b) ? 670 (c) ? 770 (d) ? 760 

29. A sum invested for 3 yr compounded at 5%, 10% and 20% respectively. In 3 yr, if the sum amounts to ? 16632, then 
find the sum. [SSC Multitasking 2014] 

(a) ? 11000 (b) ? 12000 

fc; 79000 (d) ? 15000 

The simple interest on a certain sum for 2 yr is ? 120 and compound interest is ? 129. Find the rate of interest. 

[LIC ADO 2009] 

(a) 14% fbj 15% fc) 12% (d) 12?% 

(e) None erf the above 

31. The height of a tree increases every year 1/8 times. If the present height of the tree is 64 cm, then what will be its 
height after 2 yr? [Bank Clerks 2007] 

(a) 76 cm (b) 80 cm 

fc; 81 cm (d) 84 cm 


(e) None of the above 


32. An amount at the rate of 5% pa beeves ^^^^Sre^'t^ofSi^amuP'iffferest than that of simple interest after 2 yr. 
Calculate the principal. 

(a) ? 4000 (b) ? 4050 

(c) ? 5000 (d) ? 5500 

(e) None of the above 

33. The principal amount which yields a compound interest of? 208 in the second year at 4% is [SSC CGL 2012] 

(a) ? 5000 (b) ? 10000 

fc; ? 130000 (d) ? 6500 

Exercise © Higher SkiU Level Questions 

1. The population of a town is 126800. It increases by 15% in the first year and decreases by 20% in the 
second year. What is the population of the town at the end of 2 yr? [Bank Clerks 2007] 

(a) 174984 (b) 135996 

(c) 116656 (d) 145820 

(e) None of the above 

2. A man borrows X 5100 to be paid back with compound interest at the rate of 4% pa by the end of 2 yr in 
two equal yearly instalments. How much will each instalment be? 

(a) X 2704 (b)X2%00 

(c)X 3000 (d) X 2500 

(e) None of the above Divide X 2602 between X and Y, so that the amount of X after 7 yr is equal to the 
amount of Y after 9 yr, the interest being compounded at 4% pa. (a) X 1352, X 1250 (b) X 1400, X 1350 (c) 
X 1415, X1300 (d) X 1500, X1450 (e) None of the above 

4. A borrowed sum was paid in the two annual instalments of? 121 each. If the rate of compound interest 
is 10% pa, what sum was borrowed? 


(a) X217.80 (b)X 210 
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(c)X 220 (d)X 200 

5. IfX3000 amounts to X4320 at compound interest in a certain time, thenX3000 amounts to what in half 
of the time? 

(a) X 3400 (b)X5600 

("QX38000 (d)X 3520 

6. SBI lentX 1331 lakh to the TATA group at compound interest and gotX 1728 lakh after 3 yr. What is 
the rate of interest charged, if compounded annually? [SSC CGL 2007] 

(a) 11% (b) 9.09% (c) 12% (d) 8.33% 

7. A sum of money lent at compound interest for 2 yr at 20% pa would fetch X 964 more, if the interest 
was payable half-yearly than if it was payable annually. What is the sum? 

(a)X 40000 (b)X 60000 

(c)X 90000 (d)X500000 

(e) None of the above An amount is invested in a bank at compound rate of interest. The total amount, 
including interest, after first and third year is X1200 andX 1587, respectively. What is the rate of interest 
? [SSC CGL (Main) 2012] 

(a) 10% (b) 3.9% (c) 12% (d) 15% 

9. A sum of ? 11000 was taken as loan. This is to be paid in two equal annual instalments. If the rate of 
interest be 20% compounded annually, then the value of each instalment is 

[SSCCPO2013] (a) 77500 (b) 77000 

(c) 77100 (d) 77200 

10. A sum of X 8448 is to be divided between A and B who are respectively 18 and 19 yr old, in such a way 
that if their shares be invested at 6.25% per annum at compound interest, they will receive equal amounts 
on attaining the age of 21 yr. The present share of A is 


(a) ? 4225 (b) ? 4352 
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(c)X 4096 (d)X 4000 

11. The simple interest on a certain sum of money for 3 yr at 8% pa is half the compound interest on X 
8000 for 2 yr at 10% pa. Find the sum on which simple interest is calculated 

(a) X 3500 (b) X 3800 

(c) X 4000 (d) X 3600 

(e) None of the above 

12. During the first year, the population of a village is increased by 5% and the second year, it is diminished 
by 5%. At the end of the second year, its population was 47880. What was the population at the beginning 
of the first year? [SSC Multitasking 2014] 

(a) 45500 (b) 48000 

(c) 43500 (d) 53000 

Answer with Solutions 


Exercise© Base Level Questions 


1 . (0 Riven, F - 7 5 COSD. R * jfpursmahboob.wordpress.com 

and n m 3 yr 

According to the Formula, 


Amount 


= j*(i + —] 

l 100 J 

(”—f 

iaa } 


■■ 5DDDD 


= 5aQ QQ X—X^X— 

25 25 25 

10 X 28 X 20 X2S 351232 


& b 

• T 70240.40 

+ % Cl = 7Q140AQ - 5EW00 = T 20246,40 
2. Given, F = * BWU R = 5% md n = 2yr 
According to thg formula. 


Amount = P (l + ———1 
V 100 / 


= BQOO 

= mm x 


K 0 

(if 


a floco x?2k SI 

30 30 

= 30*31 X 31=7 8820 


3. fC l) Using the formula, A = P 


fi + — 
l 100 


r 


I3b3 


= 4 l + J-V 

l ioo,l 


1352 = P (ljQ4) i 
„ 1353 


■ T1350 


(UQ^ 

4. i^ Given,, p = T \ bOdO, R = 10% 
md n == 1 yv 

According to ihe iormuia, 


KJ3 


Amount. = F I 1 +■ 


=15000 

=lbOOU x 


-S-T 

2 X 100 J 

I 100 J 

f—T 

UooJ 






icnn-n « 21 21 yoursmahboob.wordpress.com 

30 20 

16^37.ftQ 

5* (fl) Given, B =4% r n = 2 yr and A ■ t 169, 

F-? 

According to ch□ formula, 


Amount 

1 m 

169 


.pfw-S-f 

l too) 

-ST 




160 X 25 X 26 
26 X 26 
105625 


676 


T 356.Z5 


G. (ft) Given, P = f 2125G, n = 0 months 
= 3 quarters and JT a 16% pa = 4% per 
quarter 

According to the formula, 

l» W 

AinuuuL = 


'- = pU +■ — 1 
l 100 i 

(i * —Y 
l 100 J 


.21250 


-msoxSaS^a 

25 26 25 

* C 35152 

O a 35152 - 312 BO ^ *-3902 
7. (ft) Given, P - ? 175 DJI - B%, 
a 1 

n = 2 and— =s — 


ft 2 

According to she formula* 


Amount = _p 


(l + —) X 

l tooj 


-X JT 


1 ■+ 


100 


-1 


1750 f1 + — 

{ 100 . 

la&i ?.b 


■xft 


100 


= 1750 
= T2122 R4R = T2l22„3h 


1 750 X — X — X 


£5 £6 
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«■ Cdl Given, / 3 = 7l bODD, A = ] 2 ft 


* 1 5 

n * 1« ® yr 
4 4 


and 

Acucj'diny Lu the FurmuLu, 
Amount - P 


= 1 BOOCli 1 4 


f—f 

^ 1QQ K 4 J 

f • 


100X4 , 


= 15000 f—1 = 15QOof—) 

UoqJ (_rm) 

-i w TO3 <2fiKl£ K i“x2«*lS 

ion too inn ioo too 

is x ioa x log x tps x tgg * ioa 

10000000 

= 7 I 73 flft.ll 1 =7 t 73 g 0 .ta(app«*> 

9. (d) Given. Cl = T 1317, P = 7 30000 
end Ji ^ /ft 

Ry formula, Cl = r 


^ 4347 =30000 


fi + JLV- 
fi4.-L Tf-1 

l ioo; 

f ICTY 1 _ 4347 ^ ^ 

Li 00 J " 30000 
f io7 y _ 

liooj 

fl 07 j M |! 07 y 


Uqq 


34347 = 1144ft 

3GOOD laaao 

,2 


ioo; 


A n = 2 

10. (a) Given, P = T 4DD0, 

3 

,n - ft months = - yr and Cl = 7 630,50 

4 

Amount =3 P +■ Cl = 4000 + 630.00 
-i f 4630.BO 

According to the farcmiLa, 

R 


AmounL = P 1 4 


4630 . BO = 4000 


4630.50 = 4QOO 


/ \ %D 

ft + 1 

[_ 100 x4j 

f 1 "—V ; 

V 4U0 / 

+ pV 

10 J 


M 00 
l, 400 
l 3 


MOO + H V 

i. 100 J 


4&30.50 

4000 











f 400 + ft \ 
UoJ l 400 } 
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4D0 + R _ 21 
400 ~ 20 

=* *00 + ft = 21 x 20 = 420 

ft =420-400 = 20% 

H- (d G[votl P = 185220, ft =b% (increases^ 
and n = 3 yr 

the formula,, 

p 

Papulation n yr ago = 


h-T 

l 100 } 


135220 


fi+4-Y 

k ioo; 


[by Tecbnlqua 53 

135220 


ilx — x — 

20 20 20 


_ 185220 X 20 X 20 X 20 

21 x2l X21 

= 20 X 20 X 20 X 20 - 1 EkUOOD 
12. Given, P = 10 era re 

and population eftHr 2 yr = 13.31 crura 
According te the Formula, 


Population after r?yr = P 




,31 = 10 ^ 

■( 


[hy Technique 5 ] 

, *_5_Y 


133.1 

ioaa 

\3 


= 1 + 


100 J 

if 

iddJ 


fill «(i + -5_'] 

uoj l lODj 


1 + iw" 
ft 


11 
10 

11 . 1 

. — - 1 ~- 

100 10 10 
ft » 10% 

13. [(I) According i.a lha given COndltiOlX. 

-f 


441 = 400 


f 1+ —1 

V 1DD J 


■141 
400 
\Z 


■ U + JL 
l 100 




,*if 

100 } 


20 lOO 


J- =* 

too 

ft = 5% 

New rate - 5 i 5 - 10% 


31 , 

— - 1 = ■ 
20 


ft 

100 


1 

: _ 

20 






Amount - 400 


ft t -12T 
{ iqdJ 


1 (yaiirsmahboob. wordpress.com 


= 4UU X — X — - T 4E54 
10 10 

14, (ffl Given, F - T 100QUD, fl - 1D%, ji » 3 yr 
According to the Formula,. 

Price of LCD TV set after 3 yr 

- P [t - —) £ 10000(1 f1 - — 1 

k iooJ L innj 

= 100000 f—1 

1,100 ) 

= 100000 x — xIk- = * 72900 
10 10 10 

15- (a) Giver, P = T -1000, 

T«! = 10% (decMasts), Ify=5% (JCC'OilMJS) 
anti = 1&% (growth) 

According Ki ihe formula, 
ircomfi 

= f ft-+ A.'] 

\ ioo A ioo A ioo ) 

Qjy Technique 51 

\ ioo A ioo A 10 Q/ 

= 4000 X — X — X — 

10 20 20 

= 9X10X33=7 3933 

S 

16- (C) If SUns sc tftesi x becomes - X in 9 yr, 

2 

5 2S 

- .v bMoows — x in 12 yr. 

2 4 

25 . 125 , 

— v becomes —x in IS yr. 

4 t$ 

125 

The sum hficnmes-times in IS yr. 

fi 


F#l#t Trad? Method 

Hpra, rt] :=- 6 yr. x - 2 ^ ^ 

According to the formula 
] i 


1 B yT 




Dry Technique 5] 

fsY * 8 

S X 5 X 5 


2x£x2 


r=\tm 

17- (C5 Given. P = 7 12BO, n = 3 yr iiwi JT = 4% 
According 10 the Formula, 

Difference between compound interest and 

prr 


simple imprest = 


1LH1 


[hy Tflchalqua 1] 




Inquired difforcnco = 1250 ^ts w^oob.wordpress.com 

100 X TOO 

1-8+ ia} Required difTerecice 


p f * Tf 300 *^ 
{.100 J 100 } 

[fe*7l 

{iooj yiM} 


=10000 


[by Technique 1] 

7 S2& 


19+ ftfi Let required dirrereruce be T 13 
By fbnn^a, 

J ' -0 


xf 3 +— 1 
ViaaJ V iodJ 

[by Teel 

uoo J k lOOj 


[by Technique 1] 


:16ZQ0 X 625 - X — 
1OODO 4 


162x625* 13 


f 32S0.63 


20. ffl} Given, 


4 X 100 
R = E% r D = 7 32 and P * ? 

[by Technique 1] 


? 5000 


Jly farm-uia. P = P 

f—] 

\\oq) 

=> 32 - F ( 

r 0 y 

l 

,iooJ 

_ 32 x100 

.. F ==- 


a XE 

21 . tf) Given, Cl -SI - 10, F -5%, 
n «= Z yr and SI a ? 


According to the faiirmla. 


[by Technique E] 


10 


200 
Six 5 

200 

=* I6» — 

40 

Sl -f 04D 

22 . (t) Given, n == 2 yr r E = 4% and SI = 
According Lo Lhe Joimuhi. 


SO 


CI = S! 

■ BO 


f 1 + -l 

l 100 J 

f^-V 

^ zoo } 


[by Technique 2] 
&Q X 51 


50 


= * 8i.eo 


23 + (efi Given, Cl - SI = 5.40 
T 


=*F 


/, II "' 

l T J 

1 + — 

-1 

i 100; 

1 

r/ 81 

3 I 


1 -3 

l 100, 

1 




100 

F XS X 2 


= 6.40 


- 6.40 


100 
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si- 

E7 2 - EG? 


025 
104 P 


_ ISP 

Too 

iflp 
" 100 
lfl p 


6.40 


*6.40 


= 0.40 

025 100 

410 P - 400 P 


16 P 
P i 


2500 

l 6.40 X 2500 

t e.40 x asoo 

is 


0.40 


- * 1000 


Fast Track Method 


Here, D = f 6.40, i? = 8% and n = 2 yr Then, according to the formula, Difference between compound interest and 
simole interest 
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D = —— [oy Tecluiiqiie 1 ] 

100 S 


=> <3,40 = 

10000 
F = ? lOtW 

24. ffl SI for on ? 1298(1 foi 1 yr 

-1317G 120GO-f21G 

ByformulB.5I^ Fi,flXr 

100 

12080 X IT X 1 
=* * US — - 




TOO 
3 


fa at Track Method! 

Here, ^=712900 and = T 131 76 
Required rmc por com 
A? — j4| 

■= X 100 [by Technique 4] 

13170 


12&90 

216 X100 


2100 


lasw 129S 3 

25* (£jJ Let required amount bu ^ P. 
According to ttm question. 


3 


2010 


= pfl+ — ) 

\ IDOj 

(.+—f 

i mi 


and 314926 = F 


On dividing Fq. (ii) by F.fj. (j), we gel 


— (i) 


^01} 


I +- 


100 


L: 

iqo 


3149 JO 
2915 


£910 


. 3149J& 

2910 

&% 


From Eq, {Op 
F = 


29 ifi x mo x too 


:rasoo 


IDS X103 
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2G r {A l-jet sum ■ P 

and given that n v 3 yr 
AcceirdLng to the question. 
Amount - 27 P 
AocordLng to the formula, 

Amount 


i 100 / 


=p U + — 1 

l IDtiJ 
21P = p(\ 4 JL- | 

{ ioo; 

' fl 4 - — f 

K 100 ) 


m 3 


i +■ 


i3 1=2 


100 

=* 

100 

B = 200% 

27. fa) IM ttvn amount bin 7 P 
Jl = S% r n = 2 yr and Q 7 410 
r ✓ jf v 

By formula Cl = i J |^1 + —J - 1 j 

o*aH 


■1 - ■:"! = P 


410 = 


410 = p 


410 =* P 


410^ p 


kj- 

(U-] 

«i „ a l 
L -ioo J 

f 441 - 400 ^ 

l. 400 J 


400 
410 X 400 


P X 


41 

400 


41 

P = 7 4000 

26, ttU GlVCJX r = 7 ^37*5, Jf] = 2% 
and Ity = 4% 

According to ihe formula. 


A = pfl+ JJ-Vl + J&S\ 

l \w}\ 100 J 

= 0375 fi + —1 f i + —) 

l, ioo A iao/ 

= 9375 X X 5§ 

50 25 

= 7.5x51 X 26 = 7 9045 
Now, Cl = A - P = 0045 - 9075 
= 7 570 
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23. <IF] E^et the s-e^^li Lr-ert SLaen he I s , Then, 

pf lt _L.V 1 + J2.'|fi + il 1 | = ifl Ma 
L. 100 JV 100 A IDOj 


P * 105 * 110 X 120 =10032 


100 100 100 

_ 16032 x 100 * 100 X 100 

4f2-= 

1D6X11D X 120 

30. (ft] Given, El - ?120 P n =-2 yr 
and €1^*129 

By formula, 


r12000 


5!« 


120 


F X A X 7" 
100 

P X R *2 


100 

rji = eooo 


zh 


139 = F I 1 + 


i 290000 = p uioa +■ fo 2 ioo a ] 


1290000= 


1290900 : 


1290000 = ^55. (fl 2 


F 1100* + if +211 
X 100 - 

P(l a tFK 200) 
200® 


100*] 


r.. p _eoool 

L “J 

1230000 = GOOD {R + 200i 

i iagoooo = eoaa r - i zaaaoo 
6000 It = 00000 
960 00 


R = ■ 


-15% 


GOtlQ 

Fast Track Method 

Here, n=2yr,SI-? 1?.0endCI-t 12& 

By formula. 

Cl = SI ft -f- —1 [by Technique 2] 

^ 200 J 
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9 

120 
R = 


200 

fl X £ [>Q 
120 


15% 


31. LCJ Rercancaga growth 

= Q- X 100 =l2.b% 


Height after 2 yr = 64 


Ji+iM' 

l 100. 


T 


9 y 

= 64 x — X — =81 cm 
B B 

32. [ft) Given, a SI » 10, E - 5% 
and n m T ■ 2 yr 

[I IQCj J 100 

(.♦—Y - 

{ ioqJ 


Px&x£ 

■ ■= IQ 


I 

20^1 


m- 

i 

400 J 


- — =10 
10 


^ = 10 
10 


*1 J, - p ■ 
400 1C 


a i p —^n p 

■ 10 =* ■ -■ - 10 


400 

+ K . P =400 X 10= 7 4000 
Fa#t Track Method 
Here, Cl - SI = 1 D. F = 5%, n ® 2yr and 
P 7 

According to the formula, 


Cl SI 


PR* 


lOO 2 
F X 25 
10000 
P m- 400 X 10 


[by TachniquB 1] 


10 


: T 4000 


33. (ft) Let the principal be 7 v. 

X x IC4 

Amount aftej firRl^ear ■- 

100 

and amount after record year 

X x 134 4 

100 100 

According IG Ihu quyatiuti, 

fL Xia4X4 =aoJj 

ica xioo 

x = 75000 


Exercise © Higher Skill Level Questions 











1, to a™, p = laesoc, * = m, rsmahboob - word P ress - com 


(increases) and = £0% (decreases) 
Aeccrding to tbtt furjnuUi, 

Population after £ yr 


^ 100 tooj 

I loo JV. looy 


[by Technique 5] 


= 126SW X — x 


80 


= HGB5G 


100 100 
2- til) L« wch initt&Lrtitvii bo 7 *- 
Then, according to the nuestdofir 




= &100 


25x G25x 


100 j 

[by T&ehrtiq^e &| 


26 

1275x 


= 5100 


675 
= 51QD X 575 

StQQxG7fi 


1275 

3. [fl) Let the hist part be 7 x. 
Then, ascend part ~ (2602 x) 
According ic the question, 


7 2704 


.tM. 


(2602 - Jr) 


(2602 


_fi+—T 

-x) L. ioo J 


^ 26 , 




. 070 

25 25 525 

625x = 676 X 2602 - 676 x 
100lx = 676 *2602 
67H X 25D2 


= 676 X 2 = 1352 


1301 

Use Lwo parLs are 7 1352 and 
7{2602 - 1353 = 7 1,250 
4 . [ft? According to the question, 
Borrowed sum = ———— r +■ 


121 


( , 4 S) (■♦&! 




121 


11 


ID 10 
= 110+100 


xll 

10 

= 7 210 
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5- Elf) Let rata - ff% Lind tune = n yr 


Then, 


- ft* —T 

v m) 

f't-f 

K imj 


4320 - 3000 

4320 
3000 


K iao ) 


= 144 


Jl.44 -1.2 


Required amount for - yr 


3000 


fi - -M" 

\ tooj 


- 3 ODD X 1.2 = 7 3 GQQ 
6 . (£?? According to the question. 


172R, = 1331 

1W8 
1331 


f 1 + —] 

\ 100 ) 


("s) 

(t! T - ^ 


_ . R 12 _ H 

1 * -w — n* - 

1Q0 11 IW 

11 


.“-1, 

11 

= y^H% 


j_ 

ii 


7. (p) Let the sum be f x. 

Then, Cl when compounded haLf-yaarly 

4641 

IGfW 


x X 


f> * ja.y. 

I iooJ 

Cl when compounded annually 

..f,. «2.f -. 

{ 100 / 


11 

" 2b* 


According tc the question, 


46341 11 

-x — jt=964 


j 

( 


x - 


13000 35 

4041 - 4400 \ 

1MG0 
064 X 1D0D0 


) 


241 


: 964 
= 7 40000 


8- [d) Let anwunt be 7 x and rate of interest 
bo r% anfruaELy 

Actonjing tu thu question. 

Amount tfftui- 1 si >t=7 1 200 

*|1 + —1-1200 ...(i) 

K iddJ 


Amount after 3rd yr - 1587 
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=> xfl + —1 =1537 ... Oil 

V 100 ) 

On dividing Eq. [Li) from Eq. (ib we get 
f R ^ _ 15B7 _ 52H 

l 100 J ^ 1200 ~ *00 

100 20 IDO 2Q 

R = 15% 

9, ftfi Let value uf each mstaJmenL be % x. 



= 1IU0U 


* = T72DD 


10. ft L&t shares erf A and 3 he t x and 
T (8448 - if), Tespectjvely, 

Amount gee by A after 3 yr 


- Amount gat by d after % yr 



t G.2B = S44& -_x 
100 
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^ 1 + — i 

16 
17 


.8448 - x 

X 

8448 x 


16 x 
X'tx =135168 - 10Jf 
* = 4096 


11. \a> ci = soon 


*( 


1 * —] 
im) 


- 6000 


i 8000 X — X — SDOQ 

in 10 

= BGEO-flOM=f 16E0 


Sum 


- f a4 ° X 100 \ 
[ 1X0 J 


7 3500 

v SI ia half of CI 
1630 


KJ 


= 9AD 


12. (b) Let Lh,e popLalatlcm a,L the beqLnnLfLtj of 
tho first VOflr bo x. 

Then, iioEondiny to- Lhe* question, 

5 1 F 5 1 
1 ^ — XI — = 478S0 

icoJ L iooj 

[by Technique 5] 
x X — X — = 47BB0 

too 100 

x = 47080 X — X — = 46000 
105 35 
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Chapter 

16 


True Discount and 
Banker's Discount 


True Discount 

If a person borrows certain money from another person for a certain period and the borrower wants 
to clear off the debt right now, then for paying back the debt, the borrower gets certain discount 
which is called True Discount (TD), 

For example If a person has to pay X 160 after 4 yr and the rate of interest is 15% per annum. It 
is clear that ? 100 at 15% will amount to ? 160 in 4 yr. Therefore, the payment of ? 100 now will 
clear off the debt of? 160 due 4 yr hence at 15% per annum. 

Thus, following points are the outcomes 

1. Sum due is equal to ? 160 due 4 yr hence, 

2. Present Worth (PW) is ? 100. 


3. True Discount (TD) = 160-100 = ? 60 


Now, it is easy for us to define t$9ttf s fM/ 1 PPPPeWP , Amount (A) and True Discount 
(TD). 

Present Worth The money to be paid back is called the Present Worth (PW). 

Amount Sum due is called Amount (A). Amount (A) = PW + TD 

True Discount It is the difference between the Amount (A) and the Present Worth (PW). 

Discount (TD) =A-PW 

mine rr/ 

1. True discount is the interest on Present Worth (PW). 

2. Interest is reckoned on PW and TD is reckoned on amount. According to the definition, we have TD = A - 
PW 

Fast T rack Formulae 


to solve the QUESTIONS 

Formula 1 


f rate of interest is ff* per annum, time is r yr and present worth is 

PW V p * T 

pvsitftemnje flscountffD)= ” 


Ex. 1 What will be the true discount for the present worth of ? 6000 for a period of 9 months at 
12% per annum? 


Sol Giwnthat, T s= — yrnnd U = I J 2%PW = ^6000: 

12 

PW x RxT «*»*«*£ 

TO ^ a*- X y = * 540 


100 


100 


Formula 2 





If rate of interest is R% and monev di 

Present Worth CPW) = J ™ * A - 
IQQ + RxT 

:X. 2 Find the present worth of ? 1860 due 3 yr hence at 8% per annum. Also, find the true dis¬ 
count. 

$4i Let PWbex. 


Tbcn h Attmdlixg to the f-ormula. 



im -1 ^ si* = lew x 35 

25 


100 

1860x25 


=T1500 


TD = A - PW 


- TD - 1660- 1500- *300 


AJtamat* Msttwd 

Giv^a that, A ■ T I860, R ■— 6% and T * 3 yr 
According to the formula, 


pw _ 100 x A J 100 x IfltfO 

* 100 + R x T *[l00 t(Sx3) 

■ too* tfrio _ tlM0 

124 

TD •A - PW 

= 1860 - 1500 = ? 3SD 


Formula 3 


If money due A, rate of interest R% and time T are given, then 


True Discount fTD)- 


AxTxJt 

100+B XT 


Ex. 3 Find the sum due, if the true discount on a sum due 2 yr hence at 14% rate of interest be ? 
336. 
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Tbenr according to the fonnuJa, 

336 = 3! xi^2 = ^ ^ g = mx25 = tia>0 
IDO 25 7 

Amount = 1200 + 330 = ? 1536 

AKtriUA* Mtlbad 

Glwa tluC, S = 14%, T = 2 yr, TD = 7 336 and Slim due (J) = ? 
According to tk formula, 

Tp _ A X X J* -j , > X 14 K 2 _ 2fM 
100 + J! x T 100 + 14 x 2 128 

3S6 X l38 M y 1C3fl 
28 


Formula 4 

If the true discount on a certain sum of money due certain year hence and the simple interest on 
the same sum for the same time and at the same rate is given, then 

Money due {A )« 

SI - TD 

(5i = Simple interest and TD = True discouiQ 


Ex. 4 The true discount on a certain sum of money due 10 yr hence is ? 68 and the simple interest 
on the same sum for the same time and at the same rate of interest is ? 102. Find the sum due. 


SoE. 


Given that, 

/. Slim due lyl) 


TD =*G8ELndSI^ 102 

aixTD _ ioax6fl _ ijoaxBa 

SI - TD 102 - 68 * £4 


: T 20-1 


Formula 5 


If the true discount on a certain sum of money due T yr hence and the simple interest on the same 
sum for the same time and at the same rate of interest R% per annum are given, then 


SI - TD = 


TD x f? x r 
100 


Ex. 5 The true discount on a certain sum of money due 16 yr hence is ? 300 and the simple in¬ 
terest on the same sum for the same time and at the same rate of interest is ? 900, find the rate 
per cent. 









Sol. Given that, 31 = * WO, 

According to the formula., 31 -■ TD b 

100 


m -300 = 


600 - 


30Q X R X 16 
100 

300 x 4 x R 
25 


50- 4ft 

R =. “ = _ l2i& ^ 


Alternate Method 

According to tbe formula^ 


Sum du& = 


SI* TD _ WO *300 
600 


SI- TD 
TD is SI do. amount, 

f 900 Is 31 on * 450 fbr 16 yr. 

W0 ■ 


= T45C 


450 x R x 16 
100 

WO X 100 


450 K 16 


12.5% 


Formula 6 


when the sum is pot at compound Interest then fw = 



Ex. 6 What will be the present worth of ? 4840 due 2 yr hence, when the interest is compounded 
at 10% per annum? Also, find true discount. 


Sol Given thatfA■ 
According to the formula, 
FW=-4-_ 


2yi,Rm lOSS, PW ■ Tend TD ■ ? 

4840 4840 4840 * 10 x ID 


(i + -*t fii\ 

\ IGOj l 100j U0 J 
-40x10x10- *4000 
TD = A - PW = 4840 - 4000= * 840 


II X 11 


Ex. 7 If the present worth of a certain sum due 2 yr hence at 10% per annum compound interest 
is ? 2000, find the sum. 














SdL 


Oiv*n that, PW ■ f 
According to the formula, 




A x 10 x 10 
1LX 11 


> = 2000 * 11 * 11= 2Ok121 
10 X 10 


= ?2420 


Banker’s Discount 

The difference between the amount shown on a bond that is bought by a bank from a customer 
and the amount that the customer actually receives from the bank is called Banker's Discount. 

For example If a person X buys goods having value of ? 5000 from another person Y at a credit of 6 
months, then X makes payment of this purchase through 'Bill of Exchange' (Hundi). 

The 'Bill of Exchange' is prepared by Y and X signing this bill (Bill of Exchange) to allow Y to withdraw 
the amount from his (X's) bank account on a date that falls exactly after 6 months. This is the date which 
is known as 'Nominally Due Date'. 

If we add some more days (Grace days/Period), we get 'Legally Due Date'. Now, following outcomes can 
be written as Banker's Discount (BD) 

= Interest on bill for rem ainin g time (unexpired time) 

Value of bill x Rate x Remaining time 

loo 


Banker's Gain (BG) =BD-TD (unexpired time) 

Note • 'Banker's Discount' (BD) is the 'Simple Interest' (SI) on the face value for the period from that par¬ 
ticular date on which the bill was discounted and the legally due date 

• Banker's Discount (BD) is little bit more than "True Discount' (TD) 


When the date of bill is not given, the grace days are not added 







Formula 7 
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If the face value A, remaining time T and rate /?% are given, then 

Barker's Discount (BD) - A ~ 


Ex. 8 Find the banker's discount at a bill of ? 25500 due 2 months hence, when rate of interest is 3% per 
annum. 


■9 1 

Sal. Given chat, A = ? 25500 s R — 3%,T = 2 mouths = = -yraud BD ■ 7 

.12 >6 


AjGCQtdiAg to the formula, 
BD = 


^ =T 127.5 


100 


100 


Formula 8 

If the face value of a bill due T yr hence is A and rate is /?%, then 

Baiter's Gam (GO) - ,„*”**,, or Banter's Osin (BO) - ^ 


Ex.9 The face value of a bill due 3 yr hence is ? 13800. If the rate of simple interest is 5% per annum, what 
will be the banker's gain at the bill? 

Sol. Given that. A -¥ 13800, R ^ 1596 ,T - 3 yr andBG - 7 
According to the IbnamilA, 

BG = - - 71)2 = 13801 t 5 * - 2 3800 x 225 _ f 2m 

100 (100 + K X T) 100 (100 + 5*3) 100 X 115 


Ex. 10 The true discount at a bill of ? 3720 due 8 months hence is X 120. Find the banker's gain. 


Sol. Present worth of bill =3720 - 130=?3500 

Bunker's Gain (BG) = ET5?. - = 74 

PW 3600 36 


Formula 9 


If the true discount at a bill due T yr hence is TD and annual rate of interest 











wordpress.com 


Ex.l 1 If the banker's gain is ? 180 at a bill due 6 yr hence at 10% per annum, find the banker's 
discount. 


5ol» Given that, BG = T ISO, R = ltfftand T = 6yr 
According to the formula, 

BG 


TD X R XT 


ISO = 


TD 


100 

TD X 10 x G 
100 

100 X 180 


T300 


io x e 

As we know that BG= BD- TD 
^ ED= BG+ TD= 130+ 300=f 48C 


Formula 10 


If the face value on a bill is A and true discount is TD 


then, 


BD= 


Ax TD 
A-TD 


Ex. 12 The true discount on a bill of? 900 is ? 100. Find the banker's discount. 


Sol, 


Given that,/! "TGOOandTD - T100 

According to tbe formula h 

Bulbar’s Discount (BD) - - - — - 
A - TD 


000 x 100 
000 - 100 


000 * 100 -T 112.50 
800 


Alternate Method 

FW -7 (90C - 100) - 7 SOO„ Si on 7 800 - 7 100, 

91 on 7900= 7 — x 900 = 7—= 7 112,50 
800 8 


Formula 11 

If the banker's gain on a bill due T time hence at R% rate of simnle interest 

is BG, then Present Worth (PW) -BG 











Ex. 13 The banker's gain of a annum is ? 72. Find the present 

worth of that bill. 

Sol. Given that, BG = ? 72, R = 12%, T= 4yr and PW = ? 


According to tbe formula^ 


FW-BOp®-l -Bp®.] 


= 72 x — x — = 

IS 12 2 


100 

48 


=T 0.2,50 


Formula 12 

If on a bill, banker's gain is BG and present worth is PW, then 

TLie Discount. TD=^PW)X 1BG). 


Ex. 14 The present worth of a sum due sometime hence is ? 400 and the true discount is ? 80. 
Find the banker's gain. 

SoL v SI on?400=? 80 

31 on ? 480 = — x 480 = ? M 
400 

TD=T 80 and BD=?96 
BG = BD - TD = 96 - 80 = ? 16 

Alternate Method 

Given that, PW = ? 400, TD = ? SO and BG = 7 
Aeutdiug to Ik fotmiik, TD- ^(FW)x(BG} 

=» 30-V400xBO- 207Ba 

BG = 4 X 4 = ? IB 


Formula 13 


If BD and TD have been given on a bill, then 


Amount of bill (A) 


BDxTD BDxTD 
BD-TD - BG 









Ex. 15 If BD and TD on a sum rate are ? 72 and ? 60 respect¬ 

ively, find the sum. 


Sol. Given that, BD = ? 72, TD = ? 60 and A = 1 

According to tbe formula 

BDk TD 

fwouired Bum (A i m. - 

BD- TD 

_ 72 x SO _ 72 x SO 

" 72 - SO " 12 

= *300 


Fast Track Practice 


True Discount 

1. What will be the true discount for the present worth of X 600 for a period of 4 yr at 4% per annum rate 
of interest? 

(a) X100 (b)X 32 

(c) X 86 (d) X 96 

fej None of the above 

2. If the true discount for a sum of X 50000 for a period of 4 yr at a certain rate of interest per annum is X 
2000, find the rate of interest. 

(a) 1% (b) 1.5% 

(c) 2% (d) 5% 

(e) None of the above 

3. What will be the present worth ofX3720 due 3 yr hence at 8% per annum? Also, find the true discount. 


(a) PW = ? 3000 and TD = ? 720 





(b) PW = X15000 and TD = X 720 
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(c) PW = X 3000 and TD = X 320 

(d) PW = X1000 and TD = X420 

(e) None of the above 

4. Find the sum due, if the true discount on a sum due 2 yr hence at 7% be X 672. 

(a) X 5500 (b) X 5425 

(c) X 5472 (d) X 5300 
(e) None of the above 

5. The true discount on a certain sum of money due 4 yr hence is X 75 and the simple interest on the same 
sum for the same time and at the same rate of interest is X 225. Find the rate per cent. 

(a) 25% (b) 50% 

(c) 31% (d) 45% 

(e) None of the above 

6. Kailash wants to sell his television. There are two offers, one atX 10000 cash and the other at a credit of 
X 6440 to be paid after 8 months, money being at 18% per annum. Which one is better offer? 

(a) X 6440 at credit 

(b) X 6440 in cash 

(c) X 6440 at credit and X10000 in cash both 

(d) X 10000 in cash 

(e) None of the above 

7. Vandana bought a watch for X 600 and sold it the same day for X 688.50 at a credit of 9 months and this 
way she gained 2%. Find the rate of interest per annum. 


(b) 10-% 

to 15^ %yoursmahboob.wordpress.com 

3 

3 

(C) 1l|% 

(ifl 5|% 

3 

3 

fel Norie of the above 


8. Jagatram, a trader, owes a merchant Maganlal X 5014 due 1 yr hence. Jagatram wants to settle the ac¬ 
count after 3 months. If the rate of interest is 12% per annum, how much cash should Jagatram pay? 

(a) X 9200 (b) X 5600 

(c) X 4600 (d) X 6600 

(e) None of the above 

9. Aarti has to pay X440 to Babita after 

1 yr. Babita asks Aarti to pay X 220 in cash and defer the payment of X 220 for 

2 yr. Aarti agrees to it. If the rate of interest be 10% per annum, find Aarti's gain or loss. 

(a) Aarti gains X 3.33 

(b) Aarti gains X 8 

(c) Aarti losses X 9 

(d) Aarti losses X 3.33 

(e) None of the above 

10. X owes 7X3146 payable VA yr hence. Also, 7 owes X, X 2889 payable 6 months hence. If they want 
to settle the account forthwith, keeping 14% the rate of interest, who should pay and how much? 

(a) /should pay? 100 

(b) Y should pay X 50 

(c) X should pay X 100 


(d) Xshould pay X50 


(e) None of the above 
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Banker’s Discount 

11. Find the banker's discount at a bill of X 12750 due four months hence when rate of interest is 6% per 
annum. 

(a)X 250 (b) X 120 

(c) X 255 (d) X 300 
(e) None of the above 

12. The face value of a bill due 5 yr hence is X 13800. If the rate of simple interest is 5% per annum, what 
will be the banker's gain at the bill? 

(a) X 690 (b)X 600 

(c) X 590 (d) X 625 

(e) None of the above 

13. The true discount at a bill of X 7440 due 16 months, hence is X 240. Find the banker's gain. 

(a)X 10 (b)X 6 

(c) X 4 (d) X8 

(e) None of the above 

14. The true discount on a bill 24 months, hence at 24% per annum, is X 144. What will be the banker's 
discount? 

(a) ? 213.12 (b) ? 415 
(c) X 515.12 (d)X 616 


(e) None of the above 


15. The banker's gain of a sum due ?(Px 144. Find the present worth of that 

bill. 

(a) X 39.06 (6JX45 
(c) X 38.06 (d)X5 0 
(e) None of the above 

16. If the banker's discount and banker's gain on a certain bill, are X 196 and X 28, respectively. Find the 
amount of bill. 

(a) X 1200 (b) X 1376 

(c) X1176 (d) X 1400 

(e) None of the above 

17. The present worth of a sum due sometime, hence is X 576 and the banker's gain is X 9. Find the true 
discount. 

(aJX8(bJX70 

(c) X 95 (d)X72 

(e) None of the above 

18. The present worth of a bill due sometime, hence is X 2200 and true discount on the bill is X 220. Find 
the banker's discount and banker's gain. 

(a) BG -X22 and BD = X242 

(b) BG = X242 and BD = X22 

(c) BG = 711 andBD = ? 121 

(d) BG = X31 and BD = X343 


(e) None of the above 


19. If rate of interest and time on and true discount is 81 times of 

banker's gain, find the rate of interest. 

(a) S—% (I?) 1-% 

13 9 

(fcf 1-% (d) 1-% 

9 & 

f&I None of the above 

20. A bill forX 10200 is drawn on July 14 at 5 months. It is discounted on 5th October at 10%. Find the 
banker's discount, true discount, banker's gain and the money that the holder of the bill receives. 

(a) A 204, A 200, X4 andX9996 

(b) X 100, A200, X2 and X4989 

(c) X121, X 172, X132 andX4046 

(d) X 136, A132, X138 andX3649 

(e) None of the above 

21. The true discount on a certain sum due 1 yr hence at 30% per annum, is X 240. What is the banker' 
discount on the same sum for the same time and at the same rate? 

(a) X 400 (b) X 212 

(c) X 312 (d)X 445 

(e) None of the above 

22. The banker's discount on a certain sum 
due 4 yr, hence is — of the true discount. 10 
Find the rate per cent per annum. 

(a) 2.5% (b) 5% 


(c) 5.5% (d) 1.5% 


(e) None of the above 
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23. What rate per cent does Shantanu get for his money when in discounting a bill due 30 months hence he 
deducts 30% of the amount of the bill? 


<*> 

17-% 



7 

7 


17-94 

to 

17—94 

7 

7 

<*> 

Nora gF the 

above 



Answer with Solutions 
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1. ((f) Given that T yr u R =A% r 

PW * T BOO and.TD - 7 

According to the formula, (1} 

m X RXT 


TD = - 


TD - 


100 
000 X 4 X 4 

100 


=,6x4x4=?96 


2. [a) Given that FW = ? 50000, 

TD = f 3000, T = 4 yr and * ? 
According to the fonts LI La, ft} 

FW X ft X T 


TD = - 


2000 = 


100 

50000 X fi X 4 


100 


R _ 2000 x 100 _ao _ 

50000 v 4 20 


[fl) Let FW be x. 

3720 - * = 


x X F! X 3 


10C 

31x =3720 X 25 
3720 x 


31 

TD- Amount- FW 

= 3720 - 3000 = 

Altcmiitfl fcfestiwi 


= 

25 

* T 3000 


T 720 


? 3730, H = flfc, T = 3 yr, PW = 7 


Here, A : 
and TD ■ 

AcCcrdinq to the formula, {2] 

™ = . 100 




100 + fl K 7' 
100 X 3720 
100+ 5x3 
ICO X3720 


1Q0 X 3720 
124 


100 + 24 
= ? 3000 

and TD = Amount FW 

a 3720 - 3000 a? 720 
4. Given that, Jl = 7%, T = 2 yr. 
TD= f B72 end Sum due (A} = 7 
According in the Formula, f3) 

A X 2? X T 


TD w ■ 


672 = 


100 I JIXT 
A X 7 X 3 ^ 14A 
100 + 7X2 114 

1,4 * 673 5472 


14 
















yoursmahboob. word press, com 


Aftdmafcd Method 

Let PW be x. 

x * 7 H 2 


072 ■■ 


100 

. erax iqq 

14 


a 

100 

■ T 4800 


/. Amount (A) = 4800 + 673 » f 5473 
S. Given that, SI ? 335, TO - * 75 r 

T = 4 yr and iT = ? 

According to the itmnula, fi> 

TO X J? M T 


SI - TO = 


150 


£25-75 = 

75 X R X 4 


100 

75 X JT X 4 
100 

=> 3J? = 150 


100 
R - 50% 

Alternate Method 

Giron, 51 - T 225, TD - ? 75 
According to the formula, (SJ 

SIX TO 225 X 75 


Sum due (A) = - 


SI - TD 22S 
225 x 75 


75 

- f 112.5 


150 

TD is SI on amount 
+% ^ 33 b is Si on T 1 13-.6 for 4 yr r 

112.5 x R x 4 


235 : 


100 


Ss “, 50 % 

112.5x4 

[(fi PW of 7 0440 due B mamba hanCG 
044GX1DD 0440 X 100 


too + IS K — 

n 


112 


= 7 5750 


Clearly. T 10000 in cash h better offer. 

7. [a} EP = 102% of 7 SOU = — X 600 
100 

= 7 012 

Nowr L'W = 7 612 and sum = 7 688.50 
A TD = 038^0 612^7 70.50 
Thus, 51 on T G12 ibr 9 months is, T 7G.50. 
100X 76,50 


Rate = ■ 


61 ax?, 

4 

_ lOOx 76.50 
153X 3 
= 16-% 
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B-. CO Required Lash = FW of 7 5014 due 
0 months hence 

5014X100__ hOl* * 100 

9 \ 100 4 9 

lij 

a EOl4XlOO at 

100 

9", (d) Msn*y to pu5d W Amt 

— FW sjf £ 140 ctufl 1 yr hcnco 
_ M0 x 100 _ M0 x 100 

100+(to XI } 1 110 


100 + 


^12 ! 


a; 4 X 100 = f 400 

Aarti actually pays- T 220 + PW of ? E20 
due 2 yr hence 

. . aao x ioo 

j.e. H 2^0 +■--— 

lOO 4 (10 K 35 

r 220 + 330X100] 

L 120 j 

- 1220 + 1&3.J-JJ =7 403 33 
Loss of AnrtL = 103,33- 400 
^■TE.33 

10- (a) X ewes PW of ? 3140 dye - yr hence 

Z 


Is., ■ 


314G Xl00 


100 + 


K) 


3140 X100 
100 4 21 


13 M 600 ; 
121 


: * 2600 


V ewes PW of 7 2889 due & months hence 
2SS9X1DD 2BB9X1DQ 


J.c j .h 


IDO 4 


K) 


100 - 7 


1D7 

A r must pay f(E70D 2KM) io, f 1 DO id X. 
11. (0 Given that, 1275Q r JT ■* 6% 

4 1 

and T - 4 months =■ — = - yr r BD = 7 

12 3 

According to the fomiufcfl. (7) 

Axltxr ia?50 * fl *l 


BD= 


TOO 

1Z750 X2 
100 


100 


= T 255 


12. (a) Given that. A= £ 13BD0, R ■ 5%, 


r = 5 yr and BG = 7 
Accord ing to the formula, fE3) 


BG 


4 (Jt x rf 


100 (100 4- R XT) 


138O0 (5 ,x 13600 X SEE 


100 GOO + b x y 100 x 125 


f G90 
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13 r ffifr Present wcrth. of bill = T (7440 240) 


= f 7200 

Baiik«r r iGiIn^BG)=^- 

FW 

_ 240 X 240 _ 670 
7200 72 


14 r (0} Givers thal v R = 24% r T « 24 montlis 

= 2yr and I'D = X 144 
BD ^ TD I BC 
According: 10 the formula, (0) 

MJ , TD X R X T 144 X 24 X 2 

IW_r = - = - 

100 100 

= ?6&.15> 

BD = 144 + $9.\2 
a. £ 210.12 


IS. ft!) Given that, BG = t 144, J? m 24r%, 


T = 8 yr and FW= ? 


According id the formula. (11) 


PW.BGf^_l 


. 144 X 



= l4 4xM x M = t39, M 

102 102 


AltdrUate Mathfld 

TD = BG X 100 

x 7 


144 X100 

24 x a 


iB X 12.579 


Again, wc know that 

PWXRXT 


TD = ■ 


76 = 


100 
PW X 24 X 3 


FW = ■ 


100 
75 X 100 

24 X B 


= sy.og 


1« T iECJ Given that, BD ■ ? 10b and BC - * 2fl 
TD= BD- BC = 196 -26 =7 IbB 
According to thn formula, (in) 

BDX TD 196 X lfifl 
BG 2B 

= 199 *6 = 7 1176 

17. (fift Given that, PW = 7 s 979, BG = f 9 and 
TD = 7 

According in the formula, (12) 

TD - V PW X BG 

= Jere x I 

- 24 X 3 - ¥ 72 

lfl. (a> Given that. PW - £ 2200, TD - £ 220 
According to the formula. (3) 













EG 


_ (TDr _ 220 x 320 


PW 2200 
BB= flD + BGj= + 23 ■ 

19. (ffr CivEn thHt r n ~ S3 
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T 22 


l 243 


According tu the formula, 

R m lQ.l—% = 10 J—% 

V n 1B1 

= ID X 1 % = I—% 

g y 


20. {O) Face value of the bill = T 102QD 
Date mi wliicli the bill was diavm 

=■ July 14 ai 5 months 
Nominally duo dace = Dec, 14 
Legally due date = Dec. 17 
Dul-E on which the bill was disctiunled 


= Oct. OB 

Unexpired lime 

Oct. Nov. Dec. 

2Q 30 17 = 73 days 

73 1 

=-yr = - yr 

305 5 


A HD - 53 on T 10200 tor - yr 
5 


TO = 


= f 10200 X — X - I 204 

L 100 

X k X 10 ] 


10200 : 


100 + 

10300 x2 
102 


hi) 


= ? 200 


EG = [ED) - CTO) = (204 200) = f 4 

Mopey metnd by the balder nf tbe bill 
= f ^10200 - 204)= * S03G 






21 . (0 We know that 


yoursmahboob. word press, com 


= (* 


H(j = Si on = W x M k 1 x 


:-L 1 

IDO } 


= £73 

EC = BD ■ TD =&■ BD = BG * TD 

= 72+Z40=£31£ 

lljf 

10 

According id the formula, {13) 

X x 


22. (a) Let TO ■ x, then ED 

ormu 
llJK 


Sum = 


BD X TD 


_ ta 

ED - TD Hx 


10 


- X 


lljt 2 


= tlx 


U} 
x 

to 

Itx 

SI on ? 1 Lx far + yr is 7-. 

10 


Rate - 


^100 X — 1 

3SL ht per annum 


Hi X 4 


= 2.5% per annum 

23- (tfl Lei the ujhuuuL of the bill = T lOD. 
Money deducLed = 7 30 
Money received hy the holder of the bill 
-£{100 -30)=?7D 
SI on T 70 for 30 months = £ 30 
\ 


Hate ■ 


100 X 30 


? 0 *™ 
10 X 2 X 12, 


% per annum 


21 

10 X 12 


% 


% = — « = nlfc 


7 
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Chapter 

17 

Ratio and Proportion 


Ratio 

When two or more similar quantities are compared, then to represent this comparison, ratios are used. 
or Ratio of two quantities is the number of times one quantity contains another quantity of same kind. 

The ratio between x and y can be represented as x : y, where x is called antecedent and y is called 

consequent. 

x 

— or x: y 

y 

For example There can be a ratio between ? 100 and ? 500, but there cannot be the ratio between 
? 100 and 500 apples. Hence, the units of quantity for the comparison of ratio should be same. 

Types of Ratio 

The different types of ratio are explained as under 

1. Duplicate Ratio If two numbers are in ratio, then the ratio of their squares is called duplicate 
ratio. If x and y are two numbers, then the duplicate ratio of x and y would be xr : jr. 


For example Duplicate ratio of 3 :4 = 3 :4 =9:16 


2. Sub-duplicate Ratio If two of their square roots is called 

sub-duplicate ratio. If x and y are two numbers, then the sub-duplicate ratio of x and y would be 
Vx : Jy. 

3. Triplicate Ratio If two numbers are in ratio, then the ratio of their cubes is called triplicate 
ratio. If x and y are two numbers, then the triplicate ratio of x and y would be x A y . 

For example Triplicate ratio of 2 :3 = 2 3 :3 3 = 8 :27 

4. Sub-triplicate Ratio If two numbers are in ratio, then the ratio of their cube roots is called sub-triplicate 
ratio. If x and y are two numbers, then the sub-triplicate ratio of x and y would be 3/x : A /y. 

For example Sub-triplicate ratio of 1:125 = 3/1 : 3/125 =1:5 

5. Inverse Ratio If two numbers are in ratio, then their antecedent and consequent are interchanged and the 
ratio obtained is called inverse ratio, If x and y are two numbers and their ratio is x : y, then its inverse ratio 
will be y:x. 

For example Inverse ratio of 4 :5 is 5 :4. 


6. Compound Ratio If two or more ratios are given, then the antecedent of one is multiplied with ante¬ 
cedent of other and respective consequents are also multiplied. If a : b, c: d and e : / are three ratios, then 
their compound ratio will be ace : bdf 


For example The campount ratio of 2 j 5 t 6 2 7 and 9 : 13 


2x6x9 ^ tOS 
5x7x13 


Note 1. If the antecedent is gieatei than the consequent, then the ratio is known as the ratio of greater 
inequality, such as 7 : 5 

2. If the antecedent is less than the consequent, then the ratio is called the ratio of less inequality, such as 
5 : 7 

Comparison of Ratios 

Rules used to compare different ratios are as follows 


RuleO 



if the given ratios are a: b and c: ^fpahboob.wordpress.com 


(i) a :b> c: d, if ad > be (ii) a :b< c: d, if ad < be (iii) a:b = c:d,\f ad = be 

5 9 

Ex. 1 Which is ereater — or ? 

5 8 14 

Sol. Let- = -and - = —l nd = 5 x 14 = TDand = 8 x = 72 
h 8 ii U 

ad < fre; 

a r. _ -5 9 

1 d ~ 8 14 

Rule® 

if two ratios are given for comparison, convert each ratio in such a way that both ratios have same 
denominator, then compare their numerators, the fraction with greater numerator will be greater. 

Ex. 2 Find the greater ratio between 2 : 3 and 4:5. 

Set 5-ii! - 12 ami i-ll - 12 [.‘LCMof-and-f.e.,3 and5»15| 

3x5 15 5x3 15 35 

=* l 2>™ 

15 15 

/. 4 : 6 > 2 : 3 

Rule® 

If two ratios are given for comparison, convert each ratio in such a way that both ratios have 
same numerator, then compare their denominators, the fraction with lesser denominator will be 
greater. 

Ex. 3 Find the ieast fraction between - and —. 

? 9 

Sol i-I = — and - — (■/LOMof-and-f.fc.SaiidTis^] 

7X7 49 9X6 54 79 

=> 4^ > 42 , B 7 

49 ^ £4 7^9 


Proportion 




An equality of two ratios Is called tKe 1 propo a rfton,°fr- 1 Sf^or : it then m car say that o. &. c 

G a 

and d are in proportion and can be written as a : b :: c: d, where symbol'::' represents proportion and it 

is read as 'a is to b' as 'c is to d.' 

Here, a and d are called 'Extremes' and b and c are called as 'Means'. 

Basic Rules of Proportion 

RuleO 

if a. ib:\b\c, then c is called third proportional to a and b, which are in continued proportion, c will 
be calculated as 

* b 2 

a:b::b:c => a:£> = £>:c =* axc = bxb^tr c- — 

a 

Ex. 4 Calculate the 3rd proportional to 16 and 32. Sol. Let 3rd proportional be x. Then, 16 : 32 : 
: 32 :x 

=» 16 _ 32 

32 " * 

32x^2 

x =-= ^4 

te 

Rule ® 

if a: b:: c: d, then d is called the 4th proportional to a, b and c, d will be calculated as 

hr 

a:b :c:d => = c:tf =*axtf = cxi?=* d = — 

a 


Ex. 5 Find the 4th proportional to 3,7 and 9. 




Sol. LcUlk proportional be i. yoursmahboob.wordpress.com 
Then, 3:7::9:* =* 

7 X 

ai = 9x?=*E = = 21 

3 


Rule ® 

Mean proportional between a and b Is 4ab. if mean proportional is x, tnen 
a.x.x.b 

=» a xb-xxx 

=» jf 2 =ab 

=» x-Vab 


Ex. 6 What will be the mean proportional between 4 and 25? 


£oL Let menu proportional he.%. 

Therij 4 ; x ;t £ r 25 

=?> E f I; 25 


4 X 25 = £ X £ 


Invertendo, Alternendo, Componendo and Dividendo 


[f ^ ^, then 

L Invertendo - 
a c 

2, Alternendo -j - = - 

F d 

3, Componendo ->■ tLL*L _ 

b d 

4, Dividendo —^ -—- ■=■ -—- 
fr d 

Componendo and dividendo 


feiMfH) 


5, 










Ex- 7 

Sol. 


Find the valpe of 
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-j if - = — + 

a-h b 3 


Given,.- = — 
h a 


By componendo and dlvidcndo, 
a + . 

a - f> 


5 + 3 
5-3 


8 

2 


4 

1 


3 18 24 

Ex. 8 If — = — = — = thenfind.the value of a. 
2 12 16 

- . _ Sum of numerators 

jOL IX ^ 

Sum of deDomlnAJtcirs 


3 + 18 + 24 _ 45 = 3 
2 + 12+16 30 2 


Fast Track Techniques 

to solve the QUESTIONS 

'Technique^ 


(i) if A: B = a: b and B: C-m\n, then A: B: C = am: mb: nb and 
A C = am:bn (ii) If A: B = a: b, B: C = c: of and C: D = e: f, then 
A:B:C:D = ace:bce: bde: bdf 
Ex. 9 If a:b =5:14 andb: c = 7 : 3, then find a:b:c. 

Sol. a : 6 : c= (5 x 7): (7 x 14): (14 x 3) [dividing the ratio by 7] 

= 5: 14: (3 x2)=5: 14:6 

Ex. 10 The ratio of A:B = 1:3, B:C = 2:5 andC :D = 2: 3. Find the value of A:B:C:D. Sol. A: B 
1:3, B:C =2:5, C :D =2:3 


:. A : B : C: D = (1 x 2 x 2): (3 x 2 x 2): (3 x 5 x 2) : (3 x 5 x 3) = 4 : 12 : 30 : 45 







Technique® 
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ciX Dx 

■ (j) if x is divided in a: b. then 1st par. = —2nd part = 


a + b 


a + o 


(i® if x is divided in a : b: c, then 
ax 


hy QX 

1st part = —^—; 2nd part = —-—; 3rd part =-— 

& + b + c a + b + c a + b + c 


Ex.11 Divide 1111 in the ratio of 8: 3, 


Sob L*t Lat pari be Sir anti 2nd be 3r 
Arcsnrdmg to thn question, 

fli +■ 3z = 1111 = 

mi : 

n 


X = 


* lbr 
101 


mi 


Now, lait part = fii = S X IQ1 = fljflS 

2nd part = ^ = 3 ^ 101 = 303 

Fast Track Method 

1st part * —— x 1111 = i x 1111 = 8 x 101 = 808 
8 i- 3 11 

2nd part » — X till - 3 X 101 = 303 

11 


Ex .1 2 Divide 2324 in, the ratio of 35 :28: 20. 

in is 

Sol. Iht parL = ■ ... " x 2324= x 2324 = 35 x 28 = 9S0 
35 + 28 4 20 S3 

2nd part = 28 x 2324 = 2fi x 28 = TBi 3rd pari = — x 2324 = 20 x 28 = 5(H) 
83 83 


Ex. 13 The sum of three numbers is 315. If the ratio between 1st and 2nd is 2 : 3 and the ratio 
between 2nd and 3rd is 4 : 5, then find the 2nd number. 

Sd. lrt number: 2nd number ■ 2 : 3 = (2 ;< 4) ] (3 X 4.) a £ : 12 

2nd number : 3rd number = 4 : 5 = [4 3): [5 x 3) = V2 : JS 

let number ; 2nd number : 3rd number m S : 12 15 

2nd number •-—— X Sin - « x ,315 » 1(M 

S + 12 +■ 15 35 




,€> 


Technique ~ 


The incomes of two persons are in ratio of a: b and their expenditures are in the ratio of c: cf. If 
each of them saves ? X, then their incomes 











are given by their 

expenditures are given by X [ tt ~3? x c and *^2? * ti, respectively- 

QO — DC 30 — DC 


Ex. 14 The ratio of incomes of Raman and Gagan is 4 : 3 and ratio of their expenditures is 3 : 2. 
If each person saves ? 2500, then find their incomes and expenditures. 

Sot Let tbe income of Raman he T4i&nd that of GagwibeT&Et 

Expenditure of Raman = 7 (4i - 2500); Expenditure of Gagan = 7 (3i - 2500) 

Accord ini: to the question, 

4i - 2500 _ 3 
31-2500 2 

=4 & - 5000 = Or - 7500 ^ x = 7500 - 5000 = 2500 

Income of Rwijin - 4j - 4 x 2500 - T 10000 

Income of Gagan = 3i = 3 X £500 = 7 7500 

Expenditure of Raman = 4f - 2500 = 10000 - 2500 = T 7500 

Expenditure of Gigan = 3® - 2500 = 7500 - 2500= 7 5000 

Fast Track Method 

Here : a= 4 1 ^=3,c=3 a d = 2end JT= f 2500 

Income of Raman = ^ ^ * a 

ad - be 

.««= 'l«00 
3-0 

Income of Gcgan = ^ ^ ^ x b 
«J- fre 

= 2500(2 -3) g3 = y75Q0 
8-0 

Expenditure of Raman = ^ ^ ^ X c 
eni - 5c 

.zsoys-i) 

8-0 

Expenditure of Gagan = —— x d 

8-9 


Technique" 


If two numbers are in ratio a; b and x is added to the numbers, then the 


ratio becomes c : d. The two numbers wil I be ~ ^ and „ 

8Q-0C dd-be 


respectively: 


















Ex. 1 5 Two numbers are in tJ^e rarf» a o ^ W ff^§% S i.i£§t$$ to both the number^ 
then the ratio between hvo numbers becomes . Find the greater number. 

Sol. Let the tuiinbGfb buSa aiid3x. 

According to the question., 

2s4 la = U 
3a? + 15 14 


14 (2s + 15) * 11 (3a; +■ IS) 

2 ht + 210 = 33 ? + m 

33* - 28* = 210 - 165 
45 

Si = 45=* — = y 


h ‘ + greater number = 3r=3x9=27 

Fast Track Method 

Hero, o=2 i 5=3 i <cb14 d and i =3 15 
Then, two numbers are 


xa (c d) 

and 

ib (c <£) 

ad - be 

ad - &c 

15x2 (11 -14) 

and 

15x3(11- 14) 

3x 14 -3 x J] 

2 x 14-3 x 1J 

SO x (- 3) 

and 

45 x (- 3) 

38-33 

28-33 

SO x (-3) 

and 

45 x (- 3) 

- 5 

- 5 

lfl 

ILItd 

27 


--. Greater number is 27- 


Technique^ 

two numbers are In ratio a: b and x Is subtracted from (tie numbers, 

then the ratio becomes c :d. the two numbers will be — ~'— and 

at/ -be 


Ex. 16 Two numbers are in the ratio of 3 : 5. If 9 is subtracted from each, the ratio becomes 12 
23. Find the greater number. 


Sol. Here! a 

Then* 1st number 


3 h b = 5* c = 12, d = 23atnlx = 9 

in (d - c)_ 9x3 (23 12} . 

ad-he 3x23-5x13 


* . , £h (d - c] 9 x 5 (23 - 12} 45 x II 

ad - be 3 X 23 - 5 X 12 69 60 


27 X 11 _ 297 
69-60 9 

45 x 11 


-33 


* 55 
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Multi Concept 


QUESTIONS 


1. A sum o/? 430 has been distributed among 45 people consisting of men, women and children. The total 
amounts given to men, women and children are in the ratio 12 :15 :16. But the amounts received by each 
man, woman and child are in the ratio 6:5: 4. Find what each man, woman and child receives (in %)? (a) 
12, 10, 8 (b) 18,15, 12 (c) 120, 150,160 (d) 60, 75, 80 


^ (a) Total amount = 430 

Total people 
Relb of personal stores = s : S: 4 
Ralb of the amounts 
Ralb of man, woman and children 

qI iheee ratios 
Nunbar of man 

Number of women 

Number of children 
Now, divide ? 430 in the rallo 12: j 15 j 10. 

Total amount of men's share 

Total amount of woman s sham 

Total amount ol Chilean's share 
Each man's sham 

Each woman's sham 

Each child's share 


45 

12:15:16 
12.13. 16 
6 5 4 

2 + 3+ 4 = 9 

= 10 


= 2 : 3:4 


m 


.16 


AS - (10+ 161-20 


- *120 


= 150 


43Qk12 
43 

430x13 
A3 

430 - (120 + 150)- T 160 

— = 

ID 

™ = T10 

IS 

20 


2. The ratio between the number of passengers travelling by 1st and 2nd class between the two railway 
stations is 1 : 50, whereas the ratio of 1st and 2nd class fares between the same stations is 3 :1. If on a 
particular day, ? 1325 were collected from the passengers travelling between these stations, then what was 
the amount collected from the 2nd class passengers? (a)? 750 (b)?850 (c)?1000 (d)?1250 







>-* (d) Let number o\ of passengers in 

2nd class be 50*. 

ThBn, total amount of 1st class - 3x and total amomt of 2nd class * 50 x 

Ratio ot tbe amounts collected tram the 1st class and the 2nd class passengers ■ 3 : BO 

Amount collected Irom the 2nd class passengers - —-— x x 

34 b 


where, x ■ lolal amount a ■ ^ b ■ 50 

4 - — x 1325 

53 


f 1250 


Fast Track Practice 


Exercise© Base Level Questions 

1. If P:Q = 8:15 and Q:R = 3:2, then find P:Q:R. 
fa; 8:15:7 (b) 7 : 15:8 

(c) 8 : 15 : lOfdj 10:15:8 
(e) None of the above 

2. If P \Q = 8:15, Q : i? = 5: 8 andi?: S = 4: 5, thenP ; S is equal to 
(a) 4:15 fbj 2 : 15 

(c) 3 : 19 fdj 7 : 15 
fej None of the above 

3. Ifv4 : B = 2: 3, B : C = 5: 7 and C : D = 3:10, then what is A : D equal to? [CDS 2014] 
(a) 1 : 7 (b) 2 : 7 

(c) 1 : 5 (t/> 5 : 1 

4. Find the 4th proportional to 4, 16 and 7. 


(a) 28 fbj 29 



(c) 22 fdj 25 
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(e) None of the above 

5. Calculate the 3rd proportional to 15 and 30. 

(a) 55 (b) 15 

(c) 65 (d) 60 

fej None of the above 

6. Find the mean proportional between 9 and 64. 

(a) 25 fbj 24 

(c) 27 (d) 35 

(e) None of the above 

7. What is the mean proportional between (15 + V200) and (27 - V648)? [CDS 2012] 
(a) 4 (b) 14V7 

(c) 3V5 (d) 3V5 

What will be the duplicate ratio of 2 : 7? (a) 4 : 49 fbj 49 : 4 
(c) 4 : 14 fdj 8 : 343 

(e) None of the above 9. Find the sub-duplicate ratio of 81 : 64. (a) 8 : 9 fbj 4 : 9 

(c) 9 : 8 (d) 7: 8 

(e) None of the above 

10. Find the triplicate ratio of 7 : 5. (a) 125 : 343 fbj 343 : 125 


(c) 344 : 125 fdj 343 : 126 


fej None of the above 
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Calculate the sub-triplicate ratio of 512 : 729. 

(a) 9 : 8 fbj 4 : 9 (c) 7 : 8 fdj 8 : 9 
fej None of the above 

12. What will be the inverse ratio of 17 : 19? 

(a) 19 : 17 (b) 18 : 17 

(c) 17 : 18 (d) 19 : 5 
(e) None of the above 

13. Find the compound ratio of 2 : 7, 5 : 3 and 4 : 7. 

(a) 147 : 40 (b) 40:147 

(c) 147: 30 fdj 30:147 
(e) None of the above 

14. If A : B = 3: 4 and B : C = 8: 9, then find the value of A : B : C. [SSC CCL 2010] 
(a) 3 : 4 : 5 fbj 1 : 2 : 3 

(c) 7 : 12 : 17 fdj 6 : 8 : 9 

15. If a : b = b: c, then ratio a : b is equal to [SSC (10+2) 2010] 

(a) ac:b 2 (b) a 2 :c 2 

(c) c 2 :a 2 fdj b 2 :ac 

16. If a : b = 3: 5 and b: c = 4: 7, then a : c is equal to 


(a) 11:35 fbj 35:11 


(c) 35:12 fdj 12:35 
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fej None of the above 

17. If 4 a = 56 and 76 = 9c, then a: b: c is equal to 

(a) 45:36: 28 (b) 44 : 33 : 28 (c) 28 : 36 : 45 (d) 36 : 28 : 45 (e) None of the above 

IS. If" = i = — , then Gnda:fc:t 

7 G i 1 [Hold Mgrttf. 2DG7| 

faj 11 ; 9 ■ 7 f b) 9 : 7 : 11 

fcj 7 . 9 : 11 (d) 11:7:9 

fej None of the above 


19. If 30% of A = 20% of B, then find the value of A : B. 


(a)\ : 3 (b) 3 : 2 


(93:1 (d) 2:3 


(e) None of the above 


30- If/ 1 = 3: 3: 4, then find —:S : 

Q R P 

(a) 3 9 :24 (b) 9 : a : 24 

(e; 24 :89 fofj 8 : 24 : 9 

fej None ol the above 

21 , If A = - B and B = - C, then find the 
4 2 

value of A : B : C. 


|W 8 : 4 : 1 
fcj 1 ' 4 ' 8 


[3SCOO+2) 2411)] 
fbj 4:2:1 
1:2:4 


22. If 0.8 x A = 0.09 x B, then find A : B. (a) 9 : 80 (b) 3 : 80 


fc; 80 : 9 fdj 7 : 80 


(e) None of the above 


as, if A ; A ; A =2;g:5 , ^nt^ ordpress - com 

x y z 

x\ y : 2 . 

ftj e : 15 : 10 fly 3 15.10 
flcj 15 : a : IQ 15 : 10 : 6 

(e) Mane of the above 


4 If a = ^ , then (a 4 - 3) : fft 4 S) is equal Ui 
3 9 


(a) 3:8 (h) 6.3 

(c) 5 : B (d) 3 : 5 

(e) None or tbe above 

25. If (a+ b):{a-b)= 5: 3, then find 
( ft2 -I- fr S ): (u 2 - 6 s ). [5SC CPO 2011] 

fa) 17 : 15 (to) Z5 : 9 

fc) 4 : 1 (d) 16 : 1 

36. IF — = —, Ihun find the value of 
2y 7 


*-;J + M 

* + J ]& 

fa) 5 (bJ i 

fc> 4 M 3 

fa) None of the abtwe 

27. IT i of A i 2 of B = 1 oTC, then A B:C 
2 6 3 


is equal Co |S5C (Ifl+Z) ZD13| 

faj 4 : S : 6 (b) 6 4.5 

fc) 5 : 4 : 6 ft) 4 : 6 : 5 


28. If P 2 + 4Q 2 = 4PQ, then determine P : Q. (a) 1 : 3 (b) 3 : 1 


(cj 2 : 1 (c[M : 2 


(ej None of the above 

29. If xy = 36, then which of the following is correct? 

(a) x : 9 = 4 : y (b) 9 : x = 4 : y (cj x: 17 = y:7 (c[) x:6 = y:6 (e; None of the above 

30. If 10% of (A + B) = 50% of (A - B), then fmdA:£. 

(a) 1:2 (b) 5:2 (c) 2:3 (tfj 3 : 2 (ej None of the above 


31 .If a:6=c:d = e:/ = 1:2, then find (3a 4 5c 4 7e): (36 4 5d 4 if). ( a ) 1 : 2 fbj 2 : 1 


(cj 3 : 1 (dj 1 : 3 



(ej None of the above 
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32. If x: y = 7: 5, then what is the value of (5* - 2y) : (Sx + 2y)l [CDS 2012] 
(a) 5/4 (b) 6/5 (c) 25/31 (d) 31/42 

33. If a,b,c, d and e are in continued proportion, then ale is equal to 
[CDS 2013] 

(a) a 3 /b 3 (b) a 4 /b* 

(c) b 3 /a 3 (d) b 4 /a 4 

34. If 2A = 3B = 4C, then find A : B : C. 


[SSC (10+2) 2010] 

(aj 2 : 3 : 4 fbj 4 : 3 : 2 
(cj 6 : 4 : 3 fdj 3 : 4 : 6 

35. In a certain school, the ratio of boys to girls is 7 : 5. If there are 2400 students in the school, then how 
many girls are there in the school? [CDS 2012] 

(a) 500 (b) 700 (c) 800 (d) 1000 

36. If a+6:6+c:c+a = 6:7:8 and a + b+ c = 14, then find c. 

(a) 6 (b) 7 (c) 8 (d) 10 


re; 14 


37. The quantity that must be added to each term of o : b, so as to make it c \ d, is 


[SSC Multitasking 2013] 


» 

ft) 


afl -otf 
a - b 
ad + tic 


ft) 


fl& -t- M 

c + a 


ft) 


atf - to 


c + d 


c -<f 






38. One-half of a certain number is t^l^ind the ratio of 1st to 2nd number. 


[Bank Clerks 2010] 

(ajIO : 13 (bj 8 : 13 
(c) 13 : 8 (d) 13 : 10 
(e) None of the above 

39. The ratio between two numbers is 3 : 4. If each number is increased by 3, the ratio becomes 4:5. Find 
the difference between the numbers. 

(a) 3 (b) 9 (c) 2 (d) 7 (e) None of the above 

40. From each of two given numbers, half the smaller number is subtracted. After such subtraction, the 
larger number is 

4 times as large as the smaller number. What is the ratio of the numbers ? 

[SSCCGL (Main) 2012] (a) 5 : 2 (b) 1 : 4 

(c) 4 : 1 (d) 4 : 5 

41. Two numbers are in the ratio of 4 : 7. If 

5 is subtracted from each, the ratio becomes 1:2. Find the greater number. 

(a) 15 (b) 40 (c) 20 (d) 35 

42. Two numbers are in the ratio 2 : 3. If 9 is added to each number, they will be in the ratio 3 : 4. What is 
the product of the two numbers? [CDS 2012] 

(a) 360 (b) 480 

(c) 486 (d) 512 

43. The total number of students in a school is 2140. If the number of girls in the school is 1200, then what 
is the ratio of the total number of boys to the total number of girls in the school? 


[Bank Clerks 2009] 
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(a) 26 : 25 (b) 47 : 60 
fcj 18 : 13 (d) 31 : 79 
(e) None of the above 

44. The total weight of Sanjay and Suresh is 120 kg. If Sanjay weighs 30 kg more than Suresh, then what 
is the ratio of the weight of Suresh to that of Sanjay? 

[Bank PO 2008] (a) 0.4 (b) 0.6 

(c) 0.3 (d) 0.25 
(e) None of the above 

45. In a school, the ratio of boys and girls is 4 : 5. When 100 girls leave the school, the ratio becomes 6 : 7. 
How many boys are there in the school? 

(a) 1800 (b) 1200 
(c) 1000 (d) 1500 

(e) None of the above 

46. In a class, the number of boys and girls is in the ratio of 4 : 5. If 10 more boys join the class, the ratio 
of numbers of boys and girls becomes 6:5. How many girls are there in the class? 

[Bank Clerks 2009] 

( a ) 20 

(b) 30 

( c ) 25 

(d) Couldn't be determined 


(e) None of the above 


47. The total number of students in aWffiWlfli'Wcfmoys in the school is 4545, then what 
will be the ratio of the total number of boys to the total number of girls in the school? 

[Hotel Mgmt. 2008] 

(a) 303 : 275 

(b) 275 : 303 

(c) 11 : 12 

(d) 12:11 

(e) None of the above 

48. A truck covers a distance of 640 km in 10 h. A car covers the same distance in 8 h. What is the respect¬ 
ive ratio of the speed of the truck to that of car? 

[IBPS Clerk 2011] (a) 3 : 4 (b) 1 : 2 

(c) 5 : 6 (d) 6 : 7 
(e) None of the above 

49. A certain distance is covered at a certain speed . If half of this distance is covered in double the time, 
the ratio of the two speeds is [SSC CCL 2013] 

(a) 4 : 1 (b)1 : 4 

(c) 2 : 1 (d) 1 : 2 

50. The speeds of three cars are in the ratio of 2:3:4 Find the ratio between the time taken by these cars to 
cover the same distance. [Bank PO 2008] 

(a) 2 : 3 : 4 (b) 4 : 3 : 2 

(c) 4:3:6 (d) 6:4:3 


(e) None of the above 


51. A person distributes bi& pens ^m^pf&tiboob.wordpress.com 
friends A.iJ.C and D in the ratio 

1111 

— :»:«t —, What is the minimum 
3 4 5 G 

number of pens that the person should 
have? [&scccik2ci3] 

(a) 75 (b) 45 (c) 57 (d) 65 

52. Divide ? 990 into 3 parts in such a way that half of the first part, one-third of the second part and one- 
fifth of the third part are equal [SSC FCI 2013] 

(a) 198,494, 298 

(b) 198, 297, 495 

(c) 200, 300, 490 

(d) 196, 298, 496 

53. A bag contains 71, 50 paise and 25 paise coins in the ratio of 8 : 9 : 11. If the total money in the bag is 
X 366, then find the number of 25 paise coins. 

(a) 264 (b) 364 (c) 241 (d) 245 (e) None of the above 

54. Weekly incomes of two persons are in the ratio of 7 : 3 and their weekly expenses are in the ratio of 5 
: 2. If each of them saves X 300 per week, then the weekly income of the first person is [SNAP 2012] 

(a)X 7500 (b) X 4500 

(c) X 6300 (d) X 5400 

(e) None of the above 

55. Amit and Sudesh have invested in the ratio of 4:7. If both invested a total amount ofX49500, then find 
the investment of Sudesh. [Bank Clerks 2010] 

(a) X 31500 (b) X 1800 


(c) X 31000 (d) X 18500 


(e) None of the above 
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56. If a sum of A 1664 is divided between P and Q in the ratio of 1/3 : 1/5, then find fs share. 

(a) 1085 (b) 1015 (c) 1090 (d) 1040 (e) None of the above 

57. The marks of 3 students A, B and C are in the ratio 10:12:15. If the maximum marks of the paper are 
100, then the marks of B cannot be in the range of 

[SSCCGL (Main) 2013] (a) 20-30 (b) 40-50 

(c) 70-80 (d) 80-90 

58. A sum of X 7000 is divided among A,B and C in such a way that the shares of A and B are in the ratio 
2 : 3 and those of B and C are in the ratio 4: 5. The share of B is [SSC (10+2)2012] 

(a) 71600 (b) 72000 

(c) X 2400 (d) X 3000 

59. A sum of A 300 is divided among P, Q and R in such a way that Q gets A 30 more than P and R gets A 
60 more than Q. Then, ratio of their shares is 

[SSCCGL 2013] (a) 2 : 3 : 5 (b) 3 : 2 : 5 

(c) 2 : 5 : 3 (d) 5 : 3 : 2 

60. A sum of money is divided amongst A, B, C and D in the ratio of 3 : 7 : 9 : 13. If the share of B is A 
4872, then what will be the total amount of money of A and C together? [Bank Clerks 2008] 

(a) X 8352 (6JX6998 

(c) X 9784 (d)X 7456 

(e) None of the above 

What sum of money is to be divided among 3 persons in the ratio 3 : 4 : 7, so that the second person 
receives A12 only? [SSC (10+2) 2013] 


(q)X 21 (b)X32 


(c)XQ (d)X 42 
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62. The prices of a scooter and a television are in the ratio of 8 : 7. If a scooter costs X 2000 more than a 
television, then find out the price of television. 

(a) X 14000 (b) X 28000 

(c) XI0000 (d) X 18000 

(e) None of the above 

63. The ratio between the ages of A and B is 3: 5 and the sum of their ages is 56 yr. The ratio between their 
ages 7 yr ago was [SSC fci 2013] 

(a) 3 : 4 (b) 3 : 5 

(c) 1 : 2 (d) 2 : 3 

64. The ratio of the ages of a father to that of his son is 5 : 2. If the product of their ages (in years) is 1000, 
then find the father's age after 10 yr. [SSC CCL 2010] 

(a) 50 yr (b) 60 yr 

(c) 80 yr (d) 100 yr 

65. A certain number is divided into two parts such that 5 times the first part added to 11 times the second 
part makes 7 times the whole. The ratio of the first part to the second part is 

[SSC (10+2) 2013] (a) 2:1 fb; 5:11 

(c) 1 : 2 (d) 2 : 3 

35% of a number is two times 75% of another number. What is the ratio between the first and the second 
number, respectively? [SBI Clerk 2012] 

(a) 35 : 6 (b) 31 : 7 

(c) 23 : 7 (d) 32 : 9 


(e) None of the above 


67. Brothers A and B had some savinto buy a gift for their sister, sharing 
the cost in the ratio 3 : 4. After they bought, A spent two-third of his amount, while B is left withX 145. 
Then, the value of the gift is [SSC CCL (Main) 2013] (a) 770 (b) 7105 

(c) 7140 (d) 7 175 

Exercise © Higher SkiU Level Questions 

1. In a town, 80% of the population are adults of which the men and women are in the ratio of 9 : 7, re¬ 
spectively. If the number of adult women is 4.2 lakh, what is the total population of the town? 

[Bank Clerks 2009] 

(a) 12 lakh (b) 9.6 lakh 
(c) 9.8 lakh (d) 11.6 lakh 
(e) None of the above 

2. Mr. Shrimant inherits 2505 gold coins and divides them among his three sons; Bharat, Parat and Marat; 
in a certain ratio. Out of the total coins received by each of them, Bharat sells 30 coins, Parat donates his 
30 coins and Marat losses 25 coins. Now, the ratio of gold coins with them is 46:41 :34, respectively. How 
many coins did Parat receive from his father? [Bank Clerks 2009] 

(a) 705 (b) 950 (c) 800 (d) 850 (e) None of the above 

3. X 600 are divided among A, B and C such that X 40 more than 2/5 th of A's share, X 20 more than 2/7 th 
of ffs share andX 10 more than 9/17 th of Cs share, all are equal. What is B's share? 

(a) X150 (b) X185 

(c) X 280 (d) X 285 

(e) None of the above 

4. Salaries of Akash, Bablu and Chintu are in the ratio of 2 : 3 : 5. If their salaries were increased by 15%, 
10% and 20% respectively, then what will be the new ratio of their salaries? [SSC FCI 2013] 


(a) 3 : 3 : 10(6) 23:33:60 


(c) 20 : 22 : 40 (d) None of these 
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5. Salary of Mr. A is 80% of the salary of Mr. Y and the salary of Mr. Z is 120% of the salary of Mr. X. 
What is the ratio between the salaries of X, Y and Z, respectively? [Bank Clerks 2009] 

(a) 4:6:5 

(b) 4:5:6 

(c) 16 : 24 : 25 

(d) 16:25: 24 

(e) None of the above 

6. If the positions of the digits of a two-digit number are interchanged, the number newly formed is smaller 
than the original number by 45. Also, the ratio of the new number to the original number is 3 : 8. What is 
the original number? 

(a) 61 (b) 72 (c) 94 

(d) Couldn't be determined 

(e) None of the above 

7. A cat takes 5 leaps for every 4 leaps of a dog but 3 leaps of the dog are equal to 4 leaps of the cat. What 
is the ratio of the speeds of the cat to that of the dog? 

[Delhi Police 2007] (a) 11 : 15 (b) 15 : 11 

(c) 16 : 15 (d) 15 : 16 

In the month of January, Aran's income and expenses were A15000 and A 9000, respectively. His monthly 
expenses vary directly as the square of his monthly income. What is his income when it just equals his 
expenses? (a) A25000 (b) A2000 

(c) A 35000 (d) X 15000 


(e) None of the above 


9. The respective ratio of Sita's, 84 : 76 : 89. If Riya's annual income 

is X 456000, then what is the sum of Sita's and Kunal's annual incomes? (In some cases monthly income 
and in some cases annual income is used.) [IBPS Clerk 2011] 

(a) XI95000 (b) X 983500 

(C)X 1130000 (d) X 1038000 

(e) None of the above 

10. X 5625 are divided among A, B and C, so that A receives 1/2 as much as B and C together receive and 
B receives 1/4 as much as A and C together receive. Find the sum of shares of A and B. 

(a) X 5000 (b) X 3000 

(C) XI5000 (d) X 9000 

(e) None of the above 

11.7710 were divided among A, B and C in such a way that A had X 40 more than B and C had X 30 more 
than A. How much was Cs share? 

(a) X 270 (b) X 300 (c) X 135 (d) X235 

(e) None of the above 

12. The ratio of 1st and 2nd classes train fairs between two stations is 3 : 1 and that of the number of pas¬ 
sengers travelling between these stations by 1st and 2nd classes is 1 : 50. If on a particular day, X 2650 be 
collected from the passengers travelling between these stations, then find the amount collected from 2nd 
class passengers. 

(a) X 3000 (b) X 3500 

(c) X 2800 (d) X 2500 

(e) None of the above 

13. Out of two sections A and B, 10 students of section B shift to A, as a result strength of A becomes 3 
times the strength of B. But, if 10 students shift over from A to B, both A and B become equal in strength. 
Ratio of the number of students in section A that of section B is 


[SSCCPO2013] (a) 2 : 1 (b) 5 : 3 
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(93:1 (dj 9 : 4 

14. A sum of money is to be divided equally among P, Q and R in the respective ratio of 5 : 6 : 7 and 
another sum of money is to be divided between S and T equally. If S got X 2100 less than P, then how 
much amount did Q receive? [Bank Clerks 2008] 

(a) X2500 

(b) X 2000 

(c) X 1500 

(d) Couldn't be determined 

(e) None of the above 

15. Nandita scores 80% marks in five subjects together, viz., Hindi, Science, Mathematics, English and 
Sanskrit, where in the maximum marks of each subject were 105. How many marks did Nandita score in 
Science, if she scored 89 marks in Hindi, 92 marks in Sanskrit, 98 marks in Mathematics and 81 marks in 
English? [IBPS Clerk 2011] 

(a) 60 (b) 75 

(c) 65 (d) 70 

(e) None of the above 

16. X 2186 are distributed among A,B and C. If money given to them is decreased by X 26, X 28 and X 32 
respectively, then they have money in the ratio of 9 : 13 : 8. What is the amount given to A? 

(a) X 575 (b) X 640 

(c) X 656 (d) X 672 

(e) None of the above 

17. A person gave 2/5 part of his income to his elder son and 30% part to his younger son. He saved his 
remaining money in 


three trusts A, B and C in the ratio 0 rwm h ^M2^^mhc amount got by his both sons is X 
2000, how much amount he saved in trust C? (a) 71000 (b) ? 1140 

(c)X 1200 (d) X 1256 

(e) X 1300 

18. In a factory, the ratio of the numbers of employees of three types A, B and C is 9: 13 :18 and their 
wages are in the ratio of 10 : 7 : 4. If number of employees of type C is 54 and wages of every employee 
of type B is X 1400, then find the total wages of all the employees of type A. 

(a) X 51000 (b) X 54000 

(c)X 56000 (d) X 57000 

(e)X 59000 

19. Number of employees in a factory decreases in the ratio of 8 : 7 and salary of employees increases in 
the ratio of 5:6. Find wheather the total salary given to the empolyees is increased or decreased and in what 
ratio? 

(a) 19 : 20, increased 

(b) 20 : 19, decreased 

(c) 19 : 21, increased 

(d) 21 : 20, decreased 

(e) None of the above 

20. Out of 120 applications for a post, 70 are males and 80 have a driver's license. What is the ratio between 
the minimum to maximum number of males having driver's license ? [CSAT 2013] 

(a) 1 : 2 (b) 2 : 3 

(c) 3:7 (d) 5:7 


(e) None of the above 


21. In a certain examination, the the number of those who failed. 

If there had been 35 fewer candidates and 9 more had failed, the ratio of passed and failed candidates would 
have been 2:1, then the total number of candidates was 

[SSC (10+2) 2013] 

(a) 135 (b) 155 
(c) 145 (d) 150 

Answer with Solutions 

Exercise © Base Level Questions 


1, 09 Ci™ that, p,q» 0:15, m S ^oob-word P ress. 

P Q P = i 6 K ^ : (W X 35 : (15 X 23 
- 24 : 45 : 30 
F : : F-a : 15 :IO 

J [WQ r airtSOfiLLf>rLt af Hfii ratio fihou]rf bn 
equal co the aniecedcni of second 
ratio. 

^ = -,- = i 

Q 15 F B 5 5 

,jP =J P„a„_n = 8_„5„ i = 4_ 

”5 Q J? 5 15 a 5 15 

f : S = 4 : IS 

3 . (a) fiere, j 4 : B = 2:1 £ 

C : £> = 3:10 

*„****£ 

C B C P 

= -K-*- 
3 7 10 

_ 1 
~~ 7 

j4 : D = 1:7 

4. uy ]jcc cnc ^icn proportional = 

4 

16 

4x =7x 16 
7 K 16 


C =5:7 find 


X 

Then, 4; 16:; 7; A.' w — =- 


Jf = ■ 


• = 7 x 4 = 28 


= SO 


5r Lot the 3rd proportional 
Than, 15 :30 ;:30 ■ x 
15__ 3D 
30 x 

=> 15* =30 X 3Q 

30 X 30 

r + * ---- 

15 

6- tij Enquired rVHan propattlossaS 

= v ' : ;j x 04 = 3 x 8 = 34 

7- (O Her®, a = iB+^5o, h = 27-^4? 

Mdbiil pfopttftieftfiJ balwy«n Ivtv Oumbars 

= Voi- 

MuaiL proportional txilwuurL (15 — VaOO) anrj 
(27 - 





- 7= - v&msmahboob. word press, com 

1(15 X 27 ) - 15 K VB 4 S + 27 J 2 CCI 

- (Jiao x Jjii) 

= ^05 - (15 X 18 J2) + (27 X lD-i/2) 

|tdv£ X 18V2> 

= % h40& - 2/OJi -t- 270ifi> - 180 x 2 
= Jtfl.H -IflflxJ 
= J405 - 360 = -M = 3/B 
ft. Required duplicate ratio of 
2 : 7 = 2* : 7* = 4 ; 40 
9. f£l Required &ub-dup]ieate ratio of 
ei : 04 * JlT ! Jet fa 9 : B 
10 r ib] Required triplicate ratio of 

7 : 5 ^T 3 : S 3 a 143 : 1Z5 


L L. (d) Required sub-triplicate ratio of 51 Z : 723 
= 3/512 :3/72G =8 :9 

12- fa] Required Inverse rauio of 17 : 19 

= —:— = 19:17 
17 19 

13. Required compound ratio 

.8*8*4.jO^ 40:147 

7X3X7 147 


14 . (d) Given that, 

A:if=3:4=0^^:^x3>= 3 6:ft 

£-C =S :9 

A : B : C - 0 : 3 : 9 

As coosequent Of the first Fazio te SC^istf to 
the! anwirodent of Korcond ratio. 

15* i3ivvn that, — — — => -au 

li £7 

a *:i 4 =a*:^=^ 

16. (dl Given that, — * — ■ — 

b 5 f 7 

c b c & 7 35 

4% ti: c = 12 ; 35 

17. (of Givun ifo&l, 4^ = -SJti 

1=1 
b 4 
7fr = 9c 
b _ 3 
c 7 


Also, 
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a z b - 5: 4 - (5 X B) : {4 » 45 :36 

b : c * SJ : 7 * |S K 4] : (7 X 4) • 3B 2R 

►% 0 r & - <7 = 4& ; 36 r ZB 

i@> Cd L«-- — = —= IT 

7 9 II 


Then, a*?#, ft ^9£,e*11JT 

fl ; ft ;C = 7JT ;9JF : Ilf =7 = 9 : 11 
19. (d) Given LhflL, 30% q{ A =2Q% of B 


A 20 2 

?~30 ”§ 


A ft =2:3 


20. (a) Ghmi Lhat, F = 0 = J4 = 2 = 3:4 
Let ft = EJC. t> = 3JC. ft = 4rK 

ft _ 23T _ 2 Q _ 3JT _ 3 
0 3tf ? ft 4JC 4' 

J? 4AT ^ 2 

?" 3F"T 

P Q , ft = 2 3,2 
Q ft‘ft *3 "4 ‘ 1 
_ Z XlZ 3X12 2K 12 
3 4 ‘ 1 

■ 2*4:3x3:24-6:9:24 


21- Given that. A 


l 

-a 




— = I or A r ft = 1 ; 4 
ft 4 

AJscj, ft = - C or — = - 
2 C 2 

or B . C m 1 ; 2 
Now, wo- havn 

A : B = l : 4; ft r C ~ 1: 2 
A : ft : C ■ (1 X 1) ■ (1 X 4) :. (2 X 4] 


= 1:4:6 

22. f£ft Given that, OS X A = Q 09 X ft 

A QJO& 9 

=;■ _ ek 3 — 

B 0@ 8D 

A A : ft = 9 : BO 

23. Lai — = 2JC, - = IK 4iiid - = 5Jf 

ir F s 


Than, Jt * —^— . y k and z = 
3X 2K 

1 1 1 

A X : V : £ ■-■ :-;- 

?.fC 3JC SIT 


_ 1 _ 1 
i ' 3 " 5 

24. fa) Lat - ■ - p JT 


= 16 ; 10 :0 


1 


Then, a = 3JC P ft=S£ 

[a 4 3] _ 3 IT 4 3 _ 3(JC *1] _ 3 

(ft fS) BJC 4 ft ft (JC + 1> ft 


com 


{a 4 35 :(ft + aj = 3 : B 
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35. [a) « - =s 3b + tfr • 5i 5A 

a-fc 3 


=> 2a = Sh 


=> a = 4 ii P =*st 

* 


4 

T 


Now, 


(g g 4 tft _ h l 
(a E - b z ) £ 




(!) 

f« i 


r*> 

{£ 

f- 

(?) 

f- 


IB + 1 
16-1 


(a 2 -I- b 2 } : (a 2 - i* 3 ) = 17: 15 


17 

Tb 


26 . (6 J ± L. D =* ; . if 
ar ^ y 7 

By [TOrtifmnendn and divlriorido, 
x - r _ 13- 7 _ _E_ 

* + y 10+7 19 

■» - y u _ & ^ in _ 19 _ , 

x + y 10 IS 19 19 

37. ffl) 1 of A i. 2 nf B - 1 of C 

2 5 3. 

lxAa?JKfl=IxC 
3 S 3 

A 2B C „ 

Let — - — ^ £ 

2 b 3 

rjif 

Then, * = fcir # H = —,C = 3* 

2 

* If 

A : B : C = ZK : — : 3K ^4 : 5 : B 
2 

38. (0 P a + 4<? = 4-FQ 

=* F 2 + 4^ - 4PQ ^0 
=> £P 300^ aO=*P-SQ^O=>P^aQ 
£ = 2 
Q 1 

P: CJ=*2:1 


29, CflJ *F = 30 

*y = 4 X 2, - = -; x ; & = 4 ; y 
9 y 

30. ftft CJivHn that, 10% of (A + B] = 50% nf 


{A 


m 

A + JS 50 

at >= 

A - B 10 
b A - A = 
4A = 


+ B = SA - 5E 

1 

P + B B 
6 B 


A 6 3 

- U — W — 

B 4 2 

A ; P = 3 ; 3 
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31. (g) Given LhaL, ■ — m ... m . 

5 ri f 2 

b d f 

=> a - -. c= & = ~ 

2 2 g 


f 3s + &c 4 yp 1 

[si 4 5d 4 7f J 


(? + f + t) 

(35 + 5d 4 ?f] 


ftb i Sd i 7f) 

_ 2 _ : 

(35 4 Sd 4 7/) 

Required ratio =1:3 


32. (<3 Oben. -- = 7 


5a- 


v s 

■ -3^ _ (5 X 7 2 x R'- 


3S-10 


36 

: _ 

31 


3*4 2^ (3X7 + 2X53 21 4 ID 

33. ((?; Since, a,5 d c r d and e are in continued 
pro portion. 


a J? C 

— r — g? — a 

5 c d 

6 

^-4 

h ^ 

i fi 

",4 


€ b 

— m — 

h $ 

£ _ 5 
5 a. 


£ 


C a' 

a 


£ 

£ 

b 4 

’J 


(C) Given, 

2A = 3E = 4C 

Now, 

24 - 35 => — b - 
B 2 

or 

; B — 3 r 2 


= (3 X E : (2 X <3 

Again, 

30-4C -» - = 

C 

or S 

: C = 4 : 3 

A : B 

;C =6 - 4:3 


= 6-4 


35. (d) Let the number of boys and mrls are 7x 
and rasjM-Gdvftiy. 

Given, total n umb er of students = 2400 
^ 7x 4 5* - 2400 
=> 13X-24QQ 

^ x= S00 

Requirsd nujnber of girls 

* Bx « 5X 2D0 - 1000 
Faut Trdtk Mffthtfd 
H#rs. a = 7. 5 = 5L jt = 2400 

hx 5 X 240D 


Number of girJg = ■ 


a 


7 4 & 














36. ta) Let a + b=QK 
b c K 
C + ff = & If 
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and a +- £? -I- t =■ 14 


...{HI 


From Eq_ fi), 

a 4 fj+h + e+ e+ fi’ — 6IF4 7lf+-9.Rf 
^ SS (a + If -l- t) = 2.1 J£ a , 

2 x 14 = 2lJf =s K = - = - 
a+b=VK 21 3 



m 


Subtracting Kq. fj]]]j fmm Eiq. (it), we g*iL 
[a+i?+t^-(at j&] = H-B=6 
37. (d) T4H Uio quanrliy tw x. 


b + x d 

=* [a +■ x] d =■ (is 4 c 
=> sd+- dx= be + cx 

=> ad - £?c = cx - ds 

ad be — x (c ■ d) 



38. [eft Tj=it 1$t number == x and 2nd number = 7 

According to the question, 


_ 65/ 

too 



x 130 13 

7 " 100 “ 10 


X:y= 13:10 


39, (a) LeL the mjmbflrs be 2x ufld 4x. 
According to the question, 

3k 4 3 4 
4 v + 3 5 

=> b&x + $ “ 4t4x+ 3) 


15x 4 15 = 16* 4 12 


x* 15 -12*3 

+ V Difference between the numbers 

= (#JC - 3L*J = x = 3 
Fa#t Track Method 
Here, a = 3, b - 4 r a e= 4 r d * 5 and, x. a 3 

First number = —— [tsy Technique 4] 


m- be 


_ 3 M a * [4 - q _ a X (-1> _ a * {-1) 

3X5-4X4 15-16 (-1} 

Second number 
_ jr 6 {e - d) _3x4xC4-5> 

ad - he 3 X b - 4 X 4 
_ 12 M- TJ _ 

15 16 (-1 ) 

Difference bfftivoon two numbers 
= 12-a = 3 










40, tfl) Let the smallBr numhe^^^A^-^rc/pfess.COm 
greater number ■ y. 

According to the guosiion, 

('-§)■•(-!) 

=* y- — sa4—^y«2jr + — — 

2 2 2 2 
. l . y. x = 5 : 2 

41, CdJ Let Isr number he 4 a and 2nd number 
be 7x. 

According to the questinn, 

4x — 5 _ 1 
7a 5 " 2 


=5 Bx -10 * 7 a ■ 5 

=>■ 

h'i X = & 

.'. Greater number = 7a = 7 X 5 = 35 
Faat Traefc Method 

Here, a ■ 4. b = 7 r c = L rf = 2 apd jr = 5 
Then, l fu number 
xafd - 


ad — be 
5 x -9 (2 - I) 


[by TMndqua &] 
20 X 3 


4 x 2 - 7 x 1 2-7 


2nd number = 


job (d c] 


lhJ - be 

Sx7(a-1) . 33 xt 


4X2-7X1 B - 7 


■20 


■35 


42. (t$ Lei che numbers be x and y. 

According to the question, 
x = 2 

K _ 3 

3x = 2y 

=9 3x-2y=fl 


end 


x + 0 


■ ffl 


F+ 9 4 

4x 4 3-b ■ +■ 2-7 

=9- +x 3y = ” 0 ...(]]) 

Muiuplylng Eq, (L) by 4 and Eq. (U) by 2 and 
substring, wo got 

1£x - By = C 
12* -0y = -27 

4 4 


F =27 

How, putting y - R7 in Eq, {L) r wo gut- 
3x = 54 
a ■ 12 

A Product of the given numbers 
= 27* l& = 48fi 

4a. ® Number of bop - (2140 - 1800) = S4fl 
Uuys : Girls = 340 ; 3 ZOO = 47 ; TO 










yoursmahboob. word press, com 


44. (fe) Cts/m tbet, 

Sanjoy + Sur&sb = 120 . .,(0 

Saryuy Smash ^30 ...{ii} 

By adding Eqs. (t> and (ii], wa get 

2 * Sflnjay = ISO 

1 r sO 

SeSjay- = 

Weight of SiiDesh =75 3D = 45 kg 
Suiesh : Sanjay = 45 : 75 =s 3 : 5 
3 

ii. — i 

B 

45. (fe) Let number of hoys = 4 x and number of 
girls — F.v 

According io cho question. 


. D.6 


\x 


&* - 100 
ZSx 


= 300 


6 (5x - 100} 

28 x - 30 x - 000 

=* 2.V = 600 

= fiDO 
x ~ Z 

. J . Humber of hoys = 4x - 4 X 300 =? 1200 
40+ (CJ Let origina] number of hoys = 4x and 
number rat' girts = 5x 
According to the question, 

4s ■+ 10 = 6 

Sx " 5 

30 x = + SO 

^ 1 Ox ~ 50 

50 E 
x ■ ■ 5 

10 

‘Humber of girLs = 5x = 5*5 = 25 
47. (a) TufgJ number of studiflts = 8670 
'FoUlI number O-f buys = 454b 
Total number of girls 

= 8070 - 4545 = 4125 
Required redo - 4545 :4125 = 303 : 275 

4®. (e> Sgaed of Uru-ck = = bfl ken/h 

10 

Sgutxi of ter = = BO kzn/li 

@ 

fi4 4 

So H the roquirccL ratio = — =-=■!; b 
SO b 


49 t (6) Case I Spaed ■ 


0.txv IE Spaed = 


Distance 

Time 

Distance 

_£_* 


DiSIttifiC* 


2 X Time 4 X Tima 


.\ Required ratio ^—^1:4 
4 

SO. itfj Ratio af speed =2:3:4 
1 1 1 

Ratio oF time taken » — r — : — = 0.4 3 
2 3 4 







51. {O TO* ratio among A g tfgMsgiahboob.wordpress.com 
_l_.jl_.i_._a_ 

3'4 ' 5 0 

On rea:rar.pinq the ratio 

— : — ■ — ; — *20 : IS : iJ5; )Q 
3 1 S G 

50, minimum number or pens can be wEicn 
the comstioo ratio is 1. 

So, minimum number of pen 

= 20+15+12+ 10 = 57 
52 r :£rl ]f three peris ba x.y and z, then 
x y _ z 

rr s 


* = 2 : 3:5 


■ — x 990 : 
10 


: 19E 


ttnd 


Y = — *990 =397 
10 

2 = — *990 =495 
10 


53, Let number of T 1 coins = Bx 
Number of 50 paisa coins = Ox 
Number of 25 paisa coins = llx 
According to the question, 

= 305 


2 4 


X = 


1 24 


32x + lBx + llx - 1464 
61 x - 1464 
1464 
&1 

Number of 25 paise coins 

• tlx V 11 X 24 ® 264 

54r [f) Let tbe incomes of two persons are 7x 

and 3x. 

Expenditure of first person ■ 7x 300 
Expenditure of sfimnd poison = 3x - 3flft 
According to ihe question, 

7x - 300 _ 5 

3x - 300 2 

=* Hx-600 = 15*- 1500 

x = 900 

income of Eirsc person 

■ 7x - 7 X 900 « ? G300 
Fast Track Method 

Ratio of incomes =7:3 

Ratio Of expenses = 5:2. 

So, a 22 7 r b = 3,e = 5 r d = 2 x ■= ¥ 300 
A Income of 1st person 
xa (d - efl 


(ad - W 

( 300 * Tg - a 

14- IE 

300 x {- 3 t K 7 
- 1 


[by TMhnUruo 31 


= 7 0300 






6S. w Given, ratal amount = ^ ^^smahboob.wordpress.com 

Let fKirt ofAdkit'S investment w 4jf 
and pan of sadosh's investment - 7x 
According to thn question, 

4x 4 7x = 49bQO ^ llJE = 49b00 


11 

x = 4500 

Hence. Investment of sudesh = 7x 
= /x 4^00 = 31 hOO 
Furt Trwk Mnkhad 
lidffc, x = 495DD., di=4 Olid b = 7 

m\ IrtVMtrWHIi of sadests = ^ 

A+ b 


7 X 49500 
7+4 


[by TechniquB 2] 

= 7tt 4500=31500 


56. (cfi Given thftt, Fs Rhnre ; 0‘s share 

* I : 1 ■ & : 3 

3 5 

Here, □ = 5,t = 3 1 x=l 664 

Fa atiiir-B = ^ [by Technique 2] 

a 4 b 


5 X ] 5t>4 
ti4-3 


5 K 1 <3S4 
ft 


f 1043 


57. (rfl Let the marta nf A. B and C are 
10#, tSx&nd 1hx f fuapociivuLy. 

Let x = 6 

A Maximum marks of C can he 

- 15*0 = 90 

So, maximum marks of B can hi> 

- IS X 6 =72 

As the marks are fixed and they cannot 
exceed the maximum marls. 

So r the marks of B cannon be In the ra nqe 
of [30-90) i.-o., B cannot score above BO. 

58. tfl Given. A: B - 3: 3 


and B ; C - 4 : b 

Tlion. A \ U ; C = ft : 1 H ; lb 

a Share of If =-—-x 7000 

8-1-12-1-15 


59 . 


12XVW] 

'- 

35 


2400 ■ 


Ed) Let the share of P 


? 2400 
a X 


Thorn, Q f s share = x + 30 
and ff's share = (x 4 30) 4 60 = x 4 £0 
Sam of money with P, Q and E = 300 
x + x 4 30 I x A 90 ■ 300 
3x+ 120*300 
M0-1M 

3 

/. Required racio = 60 . [60 4 30) : (bD * 9D} 
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so. fa> Let A J s share = 3 a 
Jr's share ■ 7 «h 
Cs ShaitJ = Ha 
and D’-a share w I 3 a 
According to the question, 
7 k = 48?K 
4B72 


X = ■ 


7 


= 696 


61 


Share of /l and C = 3x + 9x = IEjt 

= 12 X 69G-* 8352 
frfl- Let required money be v > r . 

Them, 


— A = 12 => A : 
14 


3£ X 34 


= * 42 


62, [tf} Let the price of scooter = 8 a and 
price of television = 7x 

According to the question, 

&y-Tx- 2000 

a = 2000 

A PricE of ceiewision = 7x=7 X 2000 

= *14000 

63, If) Age of A = — x. SB — 2i yr 

s 


Age of fl - — X 50 ; 

a 


35yr 


Before 7 yF„ ratio of the agos of A and B 

= (21 - 73: (3b- 7) = 14. J9 =1:2 


64. (6) Let the age of father = 5x and the age of son = 2x According to the question, 
5x x 2x = 1000 => 10x 2 =1000 
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=> Jf* a 100 

X =VfOO = tO 

/. father's a^c after 10 yr = [bx + 10] 

= 5 X 10 + 10 = BO YF 

iCO Let first and second part of the number 
he x and y, respectively, Then, 

5jf +■ ily ■ 7 (jc ■+ y) 

=> 11? - = 7x - 5a 

^ 4y = 2x 

x.y- E: 1 


66 . {e) Let first number Ls x and second 
number is y. 

Then, amending tn the question, 
x X 35 % = 2 X y X 75% 


35 


75 


x X m2yx 

100 100 

X _ 2 X 75 _ 3X15 

y 35 7 

x : y = 30 ; 7 


30 

7 


67. (0 Let the savings of A and B are 4x r 5 j£ 
and the share Ln cost of qifr are 3 y, 4y 
respectively. 

According to chp question. 


For A Ax - 


Sy ±± - X -l x 

3 


x = ^ 
4 


...0) 


For B, Sx 4y 14^ 

=> 5 X ^ 4y a 145 [by Eq_ (5)1 

4 


y = 20 

.-.Cost of gilt = 3y + 4f = 7 X30 

? 140 


Exercise © Higher SkiU Level Questions 




ta ) Ijci thu number cJ'adult mtyOW8Stnahboob.wordpress.com 
Then, ratio of the numbers of adult men and 
adult. women 

0 : 7 =■ * : 4.2 

=» x = ?-x 4 . 2 = 5.4 teJth 

7 

Total ^dult populatUm 

-4.S + 5.4=y.b lakh 


= 9.6 


if Uni pu^uLutlun uf thu l&wn hu y Lplcli, then 

my _ 

IDO 

9.9 X 1.00 

^ Y m -I 

BO 


i IS Lakh 


2. (tfj According ld the question, 

46 h + 30 + 41* + 30 + 34* + 35 = 3505 
^ ISSIjc =2505- H5= Z4ED 


* = ^ = 00 
101 

l\ Number of corns received by Parai 
■ 41* + 30 
= 41 x 20 + 30 = 860 

3. (o -A + 40 = -0 + 00 = — C + 10 = * 

6 7 17 

Than, Am-{K - 40). 0 »-(JC - 20), 

a a 

17 

C = — {JT - 10) 

0 

According to the question, 

A -+ B + C =600 

^ -(JC -40) + -(JC - ao> 

S 2 

B 


10) ■ 0DO 
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45 {K -40) +63 {K- 2D) 

+ 34f K 10) = 1DBDQ 
45Jf - 1SQQ + E3K - 12S0 + 34 K 
-340 = 10800 
- 3400 = 10800 
14ZJT = lUHOO + 3400 
142 K - 14Z00 
14200 


K a : 

142 

■ [K - 20) - — (1 DO 
2 


I 100 
20 } 
T2#0 


= 15 % = 


= 03* 


4, s'£h] Ratio af salaries 

Alcasb HabLoo : Chintu = 2 ; 3 : £ 

Let- Uuc common ratio no je 

Than, salaries of Abash, Eabloa and. Chintu 

will be2x r 3ic and 5x r PaspeativEly. 

Wow, 15% increase in Akash'a salary 

15 X r Zx 

100 

ANaw salaiy = 2x + Q.3x = 2.3x 
Also, 10% increase in Bahlon's salary 
1 0 X 3x 

100 

.'-New salary = 3x + Q.3x =3,3x 
Again, 20% increase in Cbintu's salary 
20 X 5x 

loo 

.'-New salary =5x+ x = 5x 
A New ratio - Ratio of new salaries 
m 3.3k : 3.3x : Sx 

On multiplying with 10 And dividing by x 

ratio will t» 23 33 60 

5. (e) i.et Fa salary = 100 


-10% nF3x - 


= 0 , 3 * 


: 20% of Sx = 


: lx 


and 


JTi salary = ao 

_ . 30x120 

Zs salary-ar - 


100 


■ 93 


Hoqulrafl ratio 

= H0 ; 300 ; 


; 36 = 30 ; 25 ; 24 

&* tfr) Ar.:t:r.Mdiny U> lb* 


Bx 3x = 45 


■ 5x = 45 




A Original number = Sx = B X 9 =. 72 
fff) 4 leaps of cat ±s 3 Leaps nF dog 

=:■ 1 leap of cat «& ^ Leap of dog 

4 

Cat tales 5 leaps for every 4 leaps of dag 
A Required ratio 

= (5 x Cat's leap) r (4 * T>oo's Leap) 

^5>! ^ dng’s leap j : (4 X. Dog's Leap) 
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= 15 :ie 

Direct Approach 

C&l Dog 
5 4 

4 3 

: 16 

0. (H) According to l he quasdcm. 

Expenses « (Incame)' 
^ 9DDD - K (ISOOOf 

DQQD 1 

- ■ • ■ m - 

H Z 


K = 


Again E = K X l 
I = K X i 2 
1 


{isooor 

2 


2 FOOD 


[vciKpcp&cs = income] 


A 1 = — = 3 50U0 
ST 

Required answer = T 25000 

9r CdJ Let mo richly income of Site, Riye and 
Kunal be S4x,76x and 89 x r respectively. 
Given, annual income of Rlya, = 45Gflt>D i 
Monthly income of RLya 

= = 38000 

It 

76 x =38000 =>x = saa 
Sn. che monthly l non me nf Sita and Kunal 
= 84* + 80 Jf = 173* 

- 373 xSOO -86500 
Therefore, annua] income - 86500 X 12 
a ¥ 1028000 

10. (||1 According cc the quesdon, 

A = - {B + C) 

2 

=* B + C = 2A=*A + R + C =3A 

ladding A on both aides] 
3A-5B25 

*=^=¥187* 


and 


S = (A t C} 

4 


5J? = 
B 


■ ? 1125 


=* a + c = if 

A + B + C = 5 8 

[adding B on both sides] 
*5825 
_ 502& 

5 

A 4 B — 1875 + 112B = f 3000 
11 . (n) Let Ai gets m 

Tt>an r A gets fa t 40) and C gets (x + 70]. 
According to the question 
jf + 40 + h + v + 70 — 740 
=* 3* =710-HO =900 

flOO _ 

a 

Ce share - 200 ■+ 70 - T 270 


Jf = 


= 200 






12. (A Hhi!o Of the maxim. mm a fi&PP<F° rd P reSS - COm 

and 2nd classes fairs 

= (3 x \) - (1 x SO) = 3 :54) 

AmaimL COilCCLj&d Eforil 2nd cluss 

Esasscngcrs = 2650 x ^ = T 2500 

13- (a) A +■ 10 = MB - 10) 

=> A«3fla«20 ...(i) 

and (A - 101 ■ (fl + 10) 

=* A-B =30 - (U) 

On slifalfedSElg Eq. (Si) from Eq. (Lh v*e gel 
A-3S-A+B* 20-20 

^ - 2E ■ - 40 

.-. B = 20 

JfOw H by using Eg. {jib 

A « 20 + 20 a 40. 

Ratio of the numbers of students uf A and 
Bm 40 - 2Q >2;1 


14, it& Couldn't be determined, since the total 
amount oF money is nut given in either of 
diB case. 


15, id) Toial of maximum marks of ab subjects 
^ 105 X 5 ^ 525 


30% of 525 =. 


52b *80 

1QQ 


s=420 


Obtained mafks of four subjects (Hindi 
SaOsfeHt, Matbunotiofl eml Ergltih) 

= Bfl 4 92 + 93 4 81 = 390 


5o- r the obtained marks in Science 


^+20 - 3E3Q es &D 


16. (0 Amount given to A * 9£T 4 26 

Amour'Ll ijivmei Lo if - ]3 K + 20 
end amount given to C =EK 4 32 
According to the Question, 

&K 4 26] 4 03K 4 28) 4 £&r 4 32) 
-21S& 


=? 30JT+BB-21BB 
=* 36AT =2100 

JST =i 70 

Hence, amount given to A = 9 K 4 20 
= & x 70 4 28 
* 630 4 20= 7656 


IT. (c) Let the person have 7* 

'rtiyrL, tfhtfrc* yf *?LUei' SOU = 


■ a* 


, 3flf 


(3nd sb&Ti gf wurayut SOfl = T — 
10 

According to th& question, 

- — = zonn 

S 10 

=> ~ = zooo 

10 

=5 * = zontio 

Jicmainsrig amount saved Intrusts 
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[ «. J 


= l-Z^ = l£=JLx 20000 = 6000 
10 10 10 

Given that, A : B:Co3:5:2 
y 

/. Share af C w-X GQQO 

3 -1- ii 4- 2 

= — X 6000 ~ T 1200 
IQ 

IB. ib] Given ratio of employees = 9 : 13 : 1 E 
Let number of A'a employees = 9x 
Humber of R r s empLoyo^s = J3x 
and number of Os employees = Vfi x 
According to the question, 
lEJx - 54 

** X - 3 

,'r Number Of employees of typo A 
^9x3^2? 

ShnUurly, V^ages of every employes of type A 

= — ?c 1400 = 7 2000 
7 

Required wages = 27 X 2000 = T QiOQO 


19. (e) Let total number of employees in beginning = 8 K and total number of employees in present = IK 

Let salary of an employee in beginning = 5J and salary of an employee in present = 61 Total salary in beginning 
= 8KX 51 = 40X7 and total salary in present 

= 7KX 61 = 42.K1 Required ratio = 40 Kl : 42 Kl = 20 : 21 Clearly, salary is increased. 

20. (c) Since, there are 70 males out of 120 applicants, there must be 50 females. For the minimum number of males to 
have a driver's license all 50 females must have a driver's license. Thus, the number of males having a driver's license, 
will be 80 - 50 = 30. The maximum possible number of males having a driver's license is 70. The ratio between the 
minimum and the maximum is 30 : 70 or 3 : 7. 

21. (6) Let the number of failed and passed candidates be x and 4x, respectively. Therefore, total number of candidates 
was 5x. 

According to the question, 


If total number of students had been 5x - 35, 





t irir 
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then 


4X-3S-9 

if + 0 


4x-44=2 (x+0) 
4x -2x = 1& +■ 44 
Zx =62 
jc =31 


Thus, total number ofcandkljies ww31 x S 
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Chapter 

18 


Mixture or Alliga¬ 
tion 


Mixture 

The new product obtained by mixing two or more ingredients in a certain ratio is called a mixture. 
or Combination of two or more quantities is known as mixture, 

Mean Price 

The cost price of a unit quantity of the mixture is called the mean price. It will always be higher 
than cost price of cheaper quantity and lower than cost price of dearer quantity. 

Rule of Mixture or Alligation 

It is the rule that enables us to find the ratio in which two or more ingredients at the given price 
must be mixed to produce a mixture of a desired price. 

According 10 diis nils — ** 



Where, ri\lni is the ratio, in while \, A 2 and A w are the 

cheaper price, dearer price and mean price, respectively. The above rule can be represented 
pictorially as shown below. 


Cheaper price Dearer price 

A \ A 2 

Mean piiLTe T 



[Remember r <. A% I 


Amount of cheapeT: Amount of dea rer :^} = 


A>~A* 

'V-A 


MIHP IT/ 


The rule is also applicable for solving questions based on average i.e., speed, percentage, price, ratio etc., and 
not for absolute values. In other words, we can use this method whenever per cent, per hour, per kg etc., are 
being compared. 

Ex. 1 In what proportion, must wheat at ? 6.20 per kg be mixed with wheat at ? 7.20 per kg, so 
that the mixture be worth ? 6.50 per kg? 


Given, coat price of cheaper quantity = ^ 0.20 per kg 

GoeL price of dearer quantity = 7 7.20 per kg 

Meaui price™ T 6-50 per kg 

According to the rule of alligation, 


GP cif cheaper 

* GP tif dearer 

(620 piutte) 

(720 paisci) 

x Mmh pries 
(650 paWj 


(720-650) 

- (050-620) 

= 70 paise 

= 30 palse 


Required ratio = 70 ; 30 = 7 : 3 


Ex. 2 A mixture of a certain quantity of milk with 16 L of water is worth ? 0.75 per litre. If pure 
milk be worth ? 2.25 per litre, then how much milk is there in the mixture? 



Sol. 


Water ia available free of cdM&mMVf!WQr<p(pss.com 
Now, QfCDGrdLcig 10 LhiO- rule of lilligAllOc:, 


Water 

(T 0) 


(2.25 - 0.75) 
= ? 1.5 


Mean price 

m$) 


Milk 
(T 2,25} 


(D.75 - 0} 
= T 0.75 


Water 2 Milk ■ 1.5 : 0.75 = 2 ; 1 
Clearly, quantity of milk ~ ^ of water - ^ X 16 n 5 L 


Ex. 3 If 50 L of milk solution has 40% milk in it, then how much milk should be added to make 
it 60% in the solution? 

5qI. Tptnl quantify ■ 50 L 

Qnftrttlty of milk ■ - 20 L 

Let i L milk should be added- 

Then, (20 + x) = ^ * ** - 6(1 

' 100 
20 + ? $ 

or -= — 

50 + x 10 

4 200 + 10r = 300 + Or 

=* 4x = 100 

r =25 L 


Fast Track Techniques 

to solve the QUESTIONS 

(Technique^ 


If a container initially contains a unit of liquid and b unit of liquid is taken out and it is filled with 
b unit of another liquid, then after n operations, the final quantity of the original liquid in the con¬ 
tainer is given as 







Ex. 4 A container contains 40 Lysftm^Qtew&mmRgt, 4 L of milk was taken out and 
replaced by water. This process was further repeated two times. How much milk is now there in 
the container? 


SoL 


Original quantity of milk = 4tiL 

Siii££+ 4 L of milk wh& tbkau out 

, + r Quantity of milk In the new mixture = 40 - 4 = L 

Now, whan 4 L of this mixture taken out 

Quantity of milk talun out ■ 4 k — «36 L 

40 


■ + . Quantity of milk left = 36 -3^ = 32-4 L 

4 x3jL4 

Similarly quantity of milk taken out in third step =- 


3.24 L 


/. Quantity of milk left = 32.4 - 3.24 = 29.16 L 
FutTrackMothod Hm h a » 40 L, b- 4L h n -3 


According to the formula, 

After a nporatdodttt quantity of wUlk 


■[•<■-91 


- + r Quantity of milk left 




40 x — x 
10 


40 x 729 

10 10 ) 10 X 10 K 10 

-2916 L 


——-fh 

Technique , 

In a container, milk and water are present in the ratio a :b. If xL of water is added to this mixture, 
the ratio becomes a: c. Then, 

ay 

Quantity of milk in original mixture - —l 

C—D 

hy 

and quantity of water in original mixture -—r- L 

C-o 


Ex. 5 In a container, milk and water are present in the ratio 7 : 5. If 15 L water is added to this 
mixture, the ratio of milk and water becomes 7:8. Find the quantity of water in the new mixture. 

Sol. Let the quantity of milk and water in initial mixture be 7x and 5x L. Then, according to the question, 
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=* &6a;=35s+l05^5&E-35r=l<te 

IIVi 

=> 21* = 1D5 =* * = — = 5 

21 

Quantity of water In initial mixture * 5 x 5 * 25 L 
and quantity of water in new mixture = 25 + 15 = 40 L 

Fast Track Method 

Haw, a* 7* 6"5i c»J3*mdi-15L 
According to the formnla, 



—_ 5 x -25 L 


c-b fi-5 


Quantity yf water in new mixture * 25 + 16 * 40 L 



A container has milk and water in the ratio a : b, a second container has milk and water in the ratio 
c : d. if both the mixtures are emptied into a third container, then the ratio of milk to water in third 
container is given by 



Ex. 6 2 containers have milk and water in the ratio 2 :1 and 3:1, respectively. If both containers 
are emptied into a bigger container, then find the ratio of milk to water in bigger container? 








So L 


Given, rttloof milk and vi^mmmhkmM^^mis.corn 

2 

/. Quantity of mill Icl 1 st container = - 

3 

and quantity of water In 1 st container - - 

3 

Similarly h ratio of milk nod water in 2nd contwiwr *3:1 

3 

+ v Quantity of milk in 2nd container * - 

4. 

and quantity qf water in second cgnfc&iagr = i 

Now, slter pouring both mixture In one container 

Quantity of milk =-+-=— 

3 4 12 

1 i 7 

and quantity of water = - + - = — 

4 3 12 

Hence, required ratio = 17 : 7 

Fast Track Method 

Here,a = 2, & = ^ e = 3, d = 1 
Ratio of milk to water in bigger container 

Js-* S-U-*-*-*- 

0 + b c+dj U + b e + d 



_7 

12 


17: 7 


Multi Concept 

QUESTIONS 

1. Jagatram, a milk seller has certain quantity of milk to sell In what ratio, he should mix water 
to gain 5% by selling the mixture at the cost price? 


(a) 1 :5 (c) 1 : 20 (d) 1 :15 


■m- (cfl Let the cost price of milk fepmffliwb.wordpress.com 
/. SPoM Lof mixture = M; Gain = 5% 

CP of 1 Lerf mixture- — k 1-* — 

105 21 


Acooncfing to tlw rule erf alligation, 

Water Mik 


Wean price 

K (T 20/21} 


(1-{2Q/21)] [(20/21) - D)] 

= T1£1 =f 2Q/21 


Hequired ratio - -1: — ■ 1: 20 
21 21 


2. If the price of three types of rice are ? 480, ? 576 and ? 696per quintal, then find the ratio in 
which these types of rice should be mixed, so that the resultant mixture cost ? 564 per quintal? 


(a) 22:11:9 (b) 28:14:7 (c)14:7:21 (d) 11:77:7 


w (eft U1 amount of 3 types ol rloe be x r y and z P respectively. 
Using rule of alligation for x and y 

x y 


7 4flCT 


r 7 576 


T5S4 


(570 - 564) j 

— T 12 


kt564-4S0) 

- 7 04 


x ; y - 12 ■ S4 - 1 : 7 

Similarly- using Uie rule of alligation for x and * 

k z 

T 4fl0^ t 


7584 


(696 - 5Si)j 
= M32 

132 : 34= 11 : 7=1- — 

11 

On combining tte too ration wo got 

X.y.Z = 1.7— = 11 ;77:7 

11 




480} 
= f B4 


Fast Track Practice 


Exercise© Base Lev6rm^ffbff§ lpresscom 

1. In what ratio must a grocer mix two types of rice costing ? 7.50 per kg and 7 10 per kg, respectively, so 
as to get a mixture worth ? 8.25 per kg? 

(a) 4 : 3 (b) 7 : 3 (c) 8 : 3 (d) 2 : 5 

2. In what proportion must a grocer mix wheat at ? 2.04 per kg andX2.88 per kg so as to make a mixture 
of worth ? 2.52 per kg? [Bank Clerks 2008] 

(a) 2 : 3 (b) 3 : 2 (c) 5 : 3 (d) 3 : 4 (ej None of the above 

3. A milkman bought 15 L of milk and mixed 3 L of water in it. If the price per kg of the mixture becomes 
? 22, what is cost price of the milk per litre? [CDS 2012] 

(a) ? 28.00 (b) ? 26.40 

(c) ? 24.00 (d) ? 22.60 

4. A mixture of certain quantity of milk with 8 L of water is worth 45 paise per litre. If pure milk be worth 
54 paise per litre, how much milk is there in the mixture? [Hotel Mgmt. 2010] 

(a) 40 L (b) 35 L (c) 25 L (d) 45 L (e) None of the above 

5. The ratio of milk and water mixture of four containers are 5 : 3, 2 : 1, 3 : 2 and 7 : 4, respectively. In 
which container, is the quantity of milk relative to water minimum? 

(a) First (b) Second 

(c) Third (d) Fourth 

A merchant has 2000 kg of rice, one part of which he sells at 36% profit and the rest at 16% profit. He 
gains 28% on the whole. Find the quantity sold at 16%. 

[Bank Clerks 2011] 

(a) 400 kg (b) 300 kg 


(c) 900 kg (d) 800 kg 


(e) None of the above 7. A trader harfWfefiifWie sells at 8% profit and rest at 18% 
profit. He gains 14% on the whole. What is the quantity sold at 18% profit? [SSC CGL 2008] 

(a) 30 kg (b) 35 kg 

(c) 40 kg (d) 60 kg 


13 A p«raon hud i 8400. He lenl a parL of iL 

4% -and Lhe remain! ng it & -- % sim pie 

•3 

fnte*eet. His total annual income was 
T 294. Find lh& sum he lent at 4%. 
ffl) 7 2310 p) 7 2110 

p) ? 2500 (d) 7 2100 

fe) Nona of the above 

9. A merchant had 50 kg of pulse. He sells one part at a profit of 10% and other at 5% loss. Overall he had 
a gain of 7%. Find the quantity of pulses, which he sold at 10% profit and 5% loss. 

(a) 40 kg, 10 kg (b) 40 kg, 15 kg (c) 40 kg, 12 kg (d) 40 kg, 9 kg 

10. A goldsmith has two qualities of gold, one of 24 carats and another of 32 carats purity. In what propor¬ 
tion should he mix both to make an ornament of 30 carats purity? 

fa; 1 : 3 (b) 2 : 3 

(c) 3 : 2 (d) 1 : 5 

11. 300 g of salt solution has 40% salt in it. How much salt should be added to make it 50% in the solution? 
(a) 40 g (b) 60 g (c) 70 g (d) 80 g 

(e) None of the above 12.600g of sugar solution has 40% sugar in it. How much sugar should be added to 
make it 50% in the solution? 

(a) 160 g (b) 120 g (c) 130 g(d) 140 g 

(e) None of the above 

13. A milk seller has a milk of? 100 per litre. In what ratio should water be mixed in that milk, so that after 
selling the mixture at ? 80 per litre, he may get a profit of 50%? 


(a) 7 : 8(b) 7 : 9(c) 9:7 (d) 7 : 5 (e) m^ s <5?m , ssM ord P ress - com 


14. How many kilograms of tea worth ? 25 per kg must be blended with 30 kg of tea worth ? 30 per kg, so 
that by selling the blended variety at ? 30 per kg, there should be a gain of 10%? 

(a) 36 kg (b) 40 kg (c) 32 kgfdj 42 kg (e) None of the above 

15. In two types of stainless steel, the ratio of chromium and steel are 2 : 11 and 5 : 21, respectively. In 
what proportion should the two types be mixed, so that the ratio of chromium to steel in the mixed type 
become 7 : 32? 

[SSC (10+2) 2012] 

(a) 1 : 2 (b) 1 : 3 
(c)2:3(d)3:4 

16. A vessel is filled with milk and water. 70% of milk and 30% of water is taken out of the vessel. It is 
found that the vessel is vacated by 55% and has 160 L mixture. Find the quantity of milk and water in this 
mixture. 

(a) Milk =100 L; Water = 60 L 

(b) Milk = 50 L; Water = 110 L 

(c) Milk = 70 L; Water = 90 L 

(d) Milk = 60 L; Water = 100 L 

(e) None of the above 

Exercise © Higher Skill Level Questions 

1. A butler stole wine from a butt of sherry which contained 80% of spirit and he replaced it by wine con¬ 
taining only 32% spirit. Then, the butt was of 48% strength only. How much of the butt did he steal? [UP 
Police 2007] 
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2. In a mixture of 60 L the ratio of acid and water is 2 : 1. If the ratio of acid and water is to be 1 : 2, then 


the amount of water (in litres) to be added to the mixture is [SSC CPO 2013] 

(a) 55 (b) 60 
(c) 50 (d) 45 

3. Tea worth ? 126 per kg and 7 135 per kg are mixed with a third variety in the ratio 1 : 1 : 2. If the mixture 
is worth ? 153 per kg, the price of the third variety per kg will be [SSC (10+2) 2012] 

(a) X 169.5 (b)X 170.0 

(c) 2X15.5 (d) 2 180.0 

4. A butler stole wine from a butt of sherry which contains 15% of spirit and he replaced what he had stolen 
by wine containing 6% of spirit. The butt was then 9% strong only. How much of the hutt did he steal? 




fsj None of the above 


5. 4 L are drawn from a container full of milk and then is filled with water. This operation is performed 


three more 


times. The ratio of the quantity of milk left in the container and that of water is 16:65. How much milk did 
the container hold initially? 


(a) 24 L (b) 12 L 


(c) 15 L (d) 25 L 


(e) None of the above 6. A container is filled with liquid, 6 part of which are water and 10 part milk. How 
much of the mixture must be drawn off and replaced with water so that the mixture may be half water and 
half milk? [Hotel Mgmt. 2007] 
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4 4 

fe} None of the above 

7. A container contains a mixture of two liquids A and B in the ratio of 7 : 5. When 9 L of mixture is drawn 
off and the container is filled with B, the ratio of A and B becomes 7:9. How many litres of liquid A was 
contained by the container initially? 

(a) 10 (b) 20 

(c) 21 (d) 25 

(e) None of the above 

8. 60 kg of a certain variety of rice at ? 32 per kg is mixed with 48 kg of another variety of rice and the 
mixture is sold at the average price of ? 28 per kg. If there be no profit or loss due to the new sale price, 
then the price of the second variety of rice is [SSC Multitasking 2013] 

(a) ? 25.60 per kg (b) ? 25 per kg (c) ? 23 per kg (d) X 30 per kg 

Answer with Solutions 


Exercise© Base Level Questions 


1, (6) According w, u» rate or wordpress.com 

Cheaper price Dearai pries 

Cf 7.50) 'V v ^ fH 10) 

Mean price 

(F8.2G) 

{10 s.asr ' 11 (3.05 7.50) 

= 1-75 = a.75 

.-. Required ratio = 1.75.0.75 = 7:3 


id\ According to the rule of alligation. 
Cheaper pries Dearer price 

{f 2.04) - * [f E.fiSj 


(2 .BE 


Mesn pries 

(T a.S2) 

2.52) 


= 7 0.36 


(a.52 a.a4) 

= 7 0.46 


r\ Acquired ratio = 0.3t) ; 0.1S = 3 : 4 


3. (&) Lee CP of milk be f x per kg - . 

Then, according in tho rule of alligation. 

Price of milk Price of water 



Mean pries 
?22 



*22 T[x 22) 


22:£*-33l =13 

22 _ ij 

IT-32 " 3 


je - 22 


:3 


22- EIjs - 110 
5j£ a 13 2 
5r = T 26.40 


4 . 


ifll As water is available free of cost, so its 
cast price = \ U 

Aeenrding to the ruis of alligation. 

Water ' Milk 

(0) ’"" •• (54 pawa) 


Moan prior: 
(45 paiHfi) 


(54 45) 

- 9 




(4b 0) 

= 4h 


Wuler : Milk = 9 : 4b = 1 : b 


.“. Quantity of uiiLk = 5X3 = 40 L 



5. (C5 Mill in first container 
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a 


Milk in second container = : 

3 


flJGfi 


Milk in third container = _ = Ojfi 
B 

■/ 

Milk an fouiih Gomdnsr - — = 
ll 

5o r ie is clear that quantity of milt relative 
to water is minimum in third container. 

&. [d) According to Lhc rule of alligation, 
r^ri 1 lEn. II 

m%) y* 00%] 

Moan value 
28^ 




(36 28) = fl (ZB 1BJ=!3 

Fart I {16%) : Fart 11 ( 33 ft) - 3 : 12 = 2 : 3 
Quantity sold at 16% profit 

-a a x Total quantity 
a 4 h 


= X 2000 = ftOO kg 

5 

7. [0) According to the rule of alligation, 
Rirt I Rart II 

- ( 18 %) 



(IS 14) - 4 


[14 8) = 8 

Fart I (8%) ; Fart II (18ft) = 4 : fl = 2 3 3 

-t 

Quantity sold at 1S% = - X 50 = 3D by 
5 

S. Ed) St on T 8400 for I yr = T 29-1 

1W3,W4 = i-aU 

8400 K1 2 2 


According m the rule of alligetign. 


Ratal 

f4%) 


[7/2 {10/3>] 
■ 1/G 


Mean price 


Rale II 

<in/n%) 


(4 7/2> 

- 1/2 
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Hate I (4%) : Hate II O. I; I * ! : 

V3 ) 6 2 

MOWiy tent, al 4% = — X B4QQ = 7 2100 
4 

(fl) According to ibc rule of alligation, 

[- vh sign nidi cu Les teas] 

Pulse sold at PuJsc sdd 



Ratio of pulses said at 10% profit, and 
5% Lass ■ 12: : H ■ 4 : 1 
** Quantity of pulw sold at profit 
4 

- —^—*5fl 

4 -I- ] 

= - X 50 = 10 kg 

5 

and quantity of pulse sold at 5% loss 
1 1 

=-X 5Q = -X5D =? ID kg 

4 + 1 5 


10 + (fl) According to the rule of aLligatten, 


Phrt I 
(24 ) ^ 

(32 30} - 2 


Rm II 



(32). 


(30 24) — 6 


Acquired ratio = Pan I; Part [I 

= 2:6 = 1:3 


11- (to 40% La salt in 300 q of salt solution. 

Then, quantity of salt = 40 x 30D = |2Q g 
100 

How, by the condition in the question. 

120 + x _ 50 
300 4- x ~ iQQ 
120 + jt _ 1 
300 + x a 

=> 2,40 +■ Zx * 300 4 x 

x - 60 g 


i2- (h The existing solution contains 40% 
sugar and here sugar has to be mixed. 
Therefore, the other solution has 1D0% 
sugar. 

According 10 the rule of alligation. 


Mixture I 

(40%) 


Mixture II 
r - (100%) 


sow 


(LOO 50] = 50 


(50 40) = 10 


Required ratter = 50 :10 =5:1 
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The r_ wn m imirfii should be? Added in cbE 
ratio of & . 1. 

„ + , Required sugar — ^5? X t ^ 120 g 

a 

Attempt* Method 

40% mgar ls Ln ODD g of sugar solution. 

. + . Quantity Qf sugar — x ^ w T4Q g 

too 

T,ftt * g sugar should he added. 

According to the queslkm* 

C600 + a) x &0 


240 I- X 3 
240 4 x 


IDO 


000 + X 2. 

=> 600 4 x « 430 4- 2r 

jr =i 120 g 

13 + ftl) Here, SF of mill = 7 30 
and gain - 5 D% 

.*, CP of milk - — x 80 


150 
V CF 


100 


1 


■-X Sr I 

(100 + flain%) ; 


, 1®0 

r t-per litre 

2 

According w ^he mle of elJlgacton, 

Waiw Mitt 

Mgan price 

^(netvs) 

[too {ieo/3)] [(ieo/a> o)] 

- * 140/3 * * 160/3 

* WfftBT: UUk = —: — 

3 3 

»14: 16-7:3 


14* (nj t-Ot ibo quantity of lua vyorS-U T 15 b 
be x kg 

According to the question, 

(ZSx 4 3D X 303 X — = 30 (30 4 x) 

100 

=> f27Rx 4 oooo) = (onno 4 ano*) 

=* 3DDx- 275* -9Q0=*X - — 

25 

w = 06 kg 

IBr (1o) Quantity of chromium Ln first Lind 
3 

of steel = — 

13 

Quantity of thrumim n in second kind of steel, 

= i_ 

”ae 

Quantity ui efurotnium. in both kind mixtures 

= y 

33 
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According to tba rule of alligation. 

Type I Type II 



JL _Z_ =_L 7 2 ^ L 

25 39 7B 39 13 39 

Requied ratio =* — : — « 1 :2 
75. 39 


16. (a) Here, the percentage value of water and milk that is taken from the vessel should be taken into consideration. 


Percentage of miLk Percentage of water 

(30) (70) 

45 

(70 453 = 2S (45 30) = 15 

Milk Water = 3E : 1&= 5 : 3 

, J , Quantity Of milk in the rEmainuig mixtura 

■ ® k ieo 

8 

= 100 L 

and quantity ofwatar = ^. x 1BD 

a 

= 50 L 


Exercise © Higher SkiU Level Questions 


1. [eft ABcnding to i!ie nd B of ^fyffiSRahboob.wordpress.com 
3Z9fc^ „ S3CF9fc 

s* 

) 45% 

(BO 48 } =32 (48 323 = 16 


J. Required ratio - 32 : 1B = 2 : 1 

Clearly, - of ii jG bun or sherry was left and 
3 

2 

the butler stole - of the bull, 

3 

2. ii?) Quantity of acid in the mixture 

:= 2 * 60 = 40 L 
3 

Quantity of W3fer iri the IttbfltUra 

= - x BO = 30 L 

3 

Let required quantity of water be x L. 
According to the question. 

40 1 

0±±2Q + jr 

20-h x 2 

=> x = HO L 

3. (C3 Let. die cast of third variety tea will he 
t jr per kg. 

ActuPtSifig vj (It* qilHtlm, 

126# 135*2* _ 

-» ibi 

4 

=? 261 + Zx -4 x 153 

=* 2* = 612^261 =361 

♦\ k = - 1 -=T1?SS0 
2 

=> k^T175J3 

Hence, the enst nf third VHriety ten is 

* 175.50 per kg. 




4, m Aborting 10 Elu run of □]] LEf Kflf/fi?/r7a/7^ood.^orc/press.co/r I 
15 % ^ . 6 % 


(9 6) = 3 



9 ] = fi 


Raquired ratia =3:6 = I : 2 

Clearly, - of the butt of s-hairy v*as Laft. It 
3 

2 

Eneumi Llie duller slulu - of ihy bulL. 

3 

5, (6) According to ihc formula, 

Aitar i? operations, cp.i-anrity of pure liquid 



units 


|by formula 1] 


Here, h = 4 , n = 4 , a s ? 

Quantity of mil* loft in the container after 



Then, accord iny to Uh« quastluftr 



a 3 a 3 


a ^ 12 L 
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i.c) Let me cmtalrar initially contains 15 L 
of liquid. 

Lei a L af liquid be crarnpresRing water. 

QuflmJty of water Lti ilia new mixture 


■('-tH' 


Quantity of mi]! in the new mixture 


= 10 


15?) i 
isj 


Accordiny to tJic question, 

6 -^ +a = 10 -I°? 
16 16 


0G 


G* + IGa - 
9F+ ’lid = 
Z\}3 = 

a = 


Part of mixture replaced 


ICO 10a 
: 160 - 10s 
64 

64 = lfi 

20 5 

1 


-*i* = 

16 5 


7. (cl Suppose the container Initially contains 
7* and Sh L of mixtures A and H 
respectively- 

Quantity of A in mixture- loft 

-( T '-"n‘ l 9 )-( 7 ^T ) 1 

Quantity of E in mixturo left 

•f te t) l 

According to dm question, 

„ 21 
lx - — 


M) 


+ £ 


7 

a 
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_ BSx-El ^ 7 

20 Jt + 21 9 

=> S2.5Sx-1S9-140a +■ 147 

^ 113^ = 336 

=j x =3 

Container contained - ?K3«21LofA 

(c) Lot pries of Lho second v^u-iuty of Jfk* bo 

7 x par kg. 

Then, Lota] cost of first variety of rice 
* SO X 32* 7 1920 
end total cose of second vanoty of ric# 

= 4@ x k = 7 4Bx 
Total SP of .both varieties. of rice 
= (&fl ■+ 4B 1 ,! X 2fl 

= 103 * 20 

= 7 3024 

Since, there Is neither profit nor Loss. 

Therefore, 

1920 + 4Sx = 3024 

48 )f =3024 -1020 

=* Wx = 1104 

X r? £3 

Thus, price of second variety of rice is T 23 
per Icq. 

Alternate Method 

I £L pries of second variety □! rioa he t x per kg. 

Rice I Rice a 



According to the question, 
2R — x m 


43 

XT * f 33 
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Chapter 

19 

Partnership 


When two or more persons make an association and invest money for running a certain business 
and after certain time receive profit in the ratio of their invested money and time period of invest¬ 
ment, then such an association is called partnership and the persons involved in the partnership 
are called partners. 

Partnership is of Two Types 

Simple Partnership 

If all partners invest their different capitals (money) for the same time period or same capital for 
different time period then their profit or loss is in the ratio of their investments or time period of 
investment then such a partnership is called simple partnership. 

Compound Partnership 

If all partners invest their different capitals (money) for different time period, then their profit not 
only depends on their investments but also on the time period of their investment, then such a 
partnership is called compound partnership. 


Partners are of Two Types 

Active or Working Partner 


A partner who not only invests ^fife business activities for which he 

draws a defined salary or gets some share from profit before its division is called an active part¬ 
ner. 

Sleeping Partner 

A partner who only invests money and does not take part in business activities is called sleeping 
partner. 

Case I Ratio of Profit/Loss in Case of Simple Partnership 

♦ When the investments made by all the partners are for the same time period, then gain or loss 
is distributed amongst them in the ratio of their investments, 

♦ When the amount of capital invested by different partners is same (say ? x) for different time 
periods, tj, t2, (3,..., then 

Ratio of profit/loss = Ratio of time period for which the capital is invested p i *2 :P 3 »» =k'-h -h »■■ 

Ex. 1 A and B start a business by investing ? 4000 and ? 12000, respectively. Find the ratio of 
their profits after 1 yr. 

5 cri. Thi: i^lulu will budlalributcd amongst A ami B in. l 1 i& ratio ut 1,lie,Lr iuvu* L 1110u L a 
Investment of A _ Profit of A 

Investment of iJ ProflL of H 

Hence, rallo of ibcEr profits =■ = — => 1:3* 

L2Q00 a 


Ex. 2 A and B jointly start a business. The investment of A is equal to three times the investment 
of B. Find the share of A in the annual profit of? 52000. 

Sol Let the share o£B = t x 

Then* theshveof A ■ T3® 

Profit of A _ Investment of A 

Profit pf B Investment of B 

Hence h ratio of their profit = — = - = 3; I 

1 1 

According to the question, 3* + x = 52000 = 52000 

1 - 13000 

Clearly, A*b share = 3a = 0 x 13000 = f 39000 






Ex. 3 A and B invested ? 24000 ' ^P. After 2 yr, they earned ? 48000. 

What will be the shares of A and B out of this earning? 


Sol A 3 BEhue: B’a share = A + sinvestment: iFeInvestment = 24000 : £000 = 3:1 
Nqw h kt A'$ qhare * 3a nod fFn ohm ■ a 
According to the qneslLoa, 3r + r = 4SOOO=> 4x = 43000 

* - 12000 

Clearly, share of B- x - T 12000 and share of A = 3a? =lx 12000 ■= 7 25000 

Direct Approach 

A’b share ^ F^s share = A's investment: F*s investment = 24000 : £000 =3:1 

Now, A '* share =-?- x 4S000 =3 x 12000 = t36000 
3+ 1 

and &*share = —?-x 48000= lx 13000= C 12000 
3+ 1 


Ex. 4 A,B and C start a business with investment of ? 50000 each. A remains in partnership for 
9 months, B for 6 months and C for 12 months. Then, find the ratio of their profits. 

Sol. Ratio of profit of A, B and C will be in the ratio of time period of investment So, As profit : 
B’s profit: C’s profit =9:6:12=3:2:4 

Case II Ratio of Profit/Loss in Case of Compound Partnership 

When capital invested by the partners is given as Xi r X2,X3,... for different time period tj, f 2 a busi¬ 

ness, then 

Ratio of their profits P A : fy : P3 :... = Amount of capital invested x Time period for which the capital is 
invested = X A : X2*2 : X 3 f 3 :... 

Note To find the amount of rent paid by the person for using the piece of land or any other property for 
different time periods. When the total amount of rent is given, then the concept of compound partnership 
is used 

Ex. 5 A starts a business with ? 2000 and B joins him after 3 months with ? 8000. Find the ratio of their 
profits at the end of the year. 

Sol. Here, A invested for 1 yr (12 months) and B invested 3 months later. It does mean B invested for (12-3) 
months. 

Ratio of profit A and B = Capital invested x Time period of investment 




So, A's share : B's share = 2000 x 12 y‘m!W( 1 fi?-°$) word P ress - com 


= 2x12 : 8x9=1:3 


Ex. 6 A starts a business with ? 4000 and B joins the business 4 months later with an investment of? 5000. 
After 1 yr, they earn a profit of ? 22000. Find the share of A and B. 

SoL A' a ahAra i fF* iliar* 

= 4000 m 12 ■ 5300 m []2 - 4)= 4 x 12 ■ 5 M 0 = 0 r & 

Ncnv h 1st the share of j 4 = ffcr N and the share off = 5r 
According to the question^ fix + Em ■ 22000 ■=* lie ■ 22000 

x = r 2000 

a Shared - Or - 0 x 2000 - f 13000, 
and share of 5 = fli = 5 X 2000 = T 10000 

Dlroct Approach 

A *s share : JFs share = 4000 X 12 : 5000 x S— 6 : 5 

Now, j4’b share = —x 22000 = t 12000 
6 + $ 

and B*s Hhare = —— X 22000 = ? 1O0OO. 

0 + 5 


Ex. 7 A starts a business with ? 2000. 5 joins him. after 3 months withX4000. C 

invests a sum of ? 10000 in the business for 2 months only. At the end of year, the business gave a profit 
of ? 112000. How should the profit be divided amongst A, B and C? 

Sol. Ratio of profit of A and B = Capital invested x Time period of investment 

A's share : B’s share : Cs share = 2000 X 12 : 4000 X (12 - 3): 10000 X 2 

= 2x12:4x9:10x2=6:9:5 Now, let A's share = 6x, B's share = 9s; Cs share = 5x According to the question, 
6x + 9x + 5x = 112000 =>20x = 112000 x = X 5600 Now, A's share = 6x = 6x 5600 = ? 33600; 

B's share = ftc = 9 x 5600 = ? 50400; Cs share = 5x = 5 x 5600 = ? 28000 

Fast Track Techniques 


to solve the QUESTIONS 
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_ A 

Technique; 


: ...isthe ratio of investments and fl, :P 2 :P 3 : is the ratio 
of profits, then ratio of time periods of investment is given by 

Xf ' ' x 3 


Ex. 8 A, B and C invested capitals in the ratio of 2 : 3 : 5. At the end of the business terms, they 
received the profit in the ratio of 5 : 3 : 12. Find the ratio of time for which they contributed their 
capitals, 

Sol. Let required ratio of time be 1; t% '■ %m 

Then, ratio of investments = Ratio of profits Ratio of product of time and investment = Ratio of profit 2*1 
: 3i 2 : 5i 3 = 5 : 3 : 12 


4 : % = 25 : 10 


Taking Grtl twi> tdmd of tbfr rftio, 

2^ = 5 = 5 = 2S 

^ 3 ( s 2 10 

Taking last two terms of the ratio, 

&i 3 * 12 ia * 12 " 24 

=* ^ e - 10 i 24 

Prom Eqb* (i) and {ii], we get 

^ : lj : i a - 25 3 1(1: 24 

which is the required ratio. 

Fust Track M&tbod 

Here h ^ = 5 :3 : 12 and i| i = 2 : 3 : S 

I, T S 3 3 S 3 5 

12xi< ^a 5; lQ = M 




m 


Technique^ 

11 ; ; p 3 ’ the ratio of profits and t, :f 2 : r 3 :... is tfia ratio of 

time periods, then ratio of Investments Is given by ^ ^ ^ 

‘i *z h 






Ex.9 A, B and C each does in the ratio of 5 : 6 : 8. At the 

end of the business terms, they received the profits in the ratio of 5 : 3 :12. Find the ratio of 
investments of A, B and C. 

Sol. Hsre, % i fj : % & l 5 : $ and ^ ^ ; JJj * f?: 3 : 12 

Required ratio = —— = 1; — :-=2:l:3 

«l (j tj 5 5 8 2 2 


Multi Concept 


QUESTIONS 


1. A started a business with ? 52000 and after 4 months B joined him with ? 39000. At the end 
of the year, out of the total profit B recieved total ? 20000 including 25% of the profits as com¬ 
mission for managing the business. What amount did A receive? 


(a) 20500 (b) 21000 (c) 20000 (d) 30000 

^ (d Ratio of profit of A arcl & = Amouni d capllal Invested x Time period of Investment 

= 32000x12 39000x8=2 :1 

Let the total fxoffl = T x 

S receive* £5% as commission tor managing business. Then, the remaining 75% of Ihe 
total poFi x 1$ shared between A and B In the ratio 2:1. 

Hence, Bwill get -rd pad of 75% in addition lo his commission. 

3 

Henoa, fl's total earning - 25% of total profit + 1 x 75% ol total profit 

= 02Sk 4 lx(07Sx) 

J 

-5 20000 = 0 25* + 0,25* 

^ 0SK =20000 

x = <0000 

So, the remaining amount ol profit goes to A 

Henoa, As total earning -Total profit - ffs total earning = <0000-20000 - T 20000 
As profit = *20000 


2. A, B and C started a busins^wiihidhtKoihm^ ratio 1:2^4, after 

6 months, A invested the half amount more as before and B invested twice the amoyitf 

I 

more as &ejbre r whrte £ withdraws -th of their investment. Find the ratio of their 
profits at the end of the year, 

(a) 5:10:(b)15: 2D:2& {c}S:T*:2G (d}5 : lfi:14 

-*■ (d) Let us assume their initial investments be ^2* and 4x, respective y. 

According to fine question, 

a Investment of A tor lyf - x for 6 months + | x + ^ ] for 6 months 




3X 


= 6x +■ — x 6= 6x + 9x => 15x 
2 

investment of 6 for tyr = 2x for 6 months +■ (2x + 4x) for 6 months 
- 12 k + 36x- 48x 

for 6 months 


nvestment of C Tor Tyr = 4x for 6 months + 


( 4 x_ t) 


= 24 X + (3* X 6) 

= 24x+ 1Bx = 42 k 

a A,B\C = 15x; 4Bx ; 42X = 15 ; 48 ; 42 
= 5:16:14 

a Ratio ot thoir profits = 5^1614 


Fast Track Practice 


Exercise© Base Level Questions 

1. Ravi and Kavi start a business by investing X 8000 and X 72000, respectively. Find the ratio of their 
profits at the end of year. 

(a)2:9(b)5:9 

(c) 7 : 9 (d) 1 : 9 

(e) None of the above 

2. P and g entered a partnership for 3 yr. At the start of the business, they invested X 13000 and X 25000, 
respectively. At the end of 3 yr their total profit was X 76000. What will be share of Q out of this profit? 

(a) X 50000 (b) X 26000 


(c) 755000 (d) 721000 


(e) None of the above 
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3. Srikant and Vividh started a business investing amounts of X 185000 and X 225000, respectively. If 
Vividh's share in the profit earned by them is X 9000, what is the total profit earned by them together? 
[Bank Clerks 2009] 

(a) ? 17400 (b) ? 16400 

(C)? 16800 (d) 717800 

(e) None of the above 

4. Raj an and Sajan started a business initially with ? 14200 and ? 15600, respectively. If total profits at the 
end of year is X74500, what is the Rajan's share in the profit? [Bank Clerks 2009] 

(a) X 39000 (b) X 39600 

(c) X 35000 (d) X 35500 

(e) None of the above 

5. A starts a business with X 4000 and B joins him after 3 months with X 16000. Find the ratio of their 
profits at the end of year. 

(a) 1 : 3 (b) 2 : 3 (cj 1 : 9 (cO 1 : 7 (e) None of the above 

6. A starts a business with X 9000 and B joins him after 6 months with an investment of X 45000. What 
will be the ratio of the profits of A and B at the end of year? [Hotel Mgmt. 2008] 

(a) 1:5 (b) 5:2 

(c) 2 : 5 (d) 5 : 1 

(e) None of the above 

7. X starts a business withX300000 and Fjoins him after 3 months withX 1200000. Find the ratio of their 
profits at the end of the year. [Bank Clerks 2011] 


(a) 2 : 5 (b) 3 : 5 (c) 5 : 1 (d) 1 : 3 (e) None of the above 


8. Ajay started a business investing him with a capital of A30000. 

At the end of the year, they made a profit of X 38000. What will be the Ajay's share in the profit? 

(a) ? 10000 (b) ? 18000 

(c)? 15000 (d) 7 20000 

9. Ram, Shyam and Kamal together start a business in partnership. The ratio of their capitals is 3 : 4 : 7. If 
their annual profit be ? 21000, what will be Kamal's share in this profit? [RRB 2007] 

(a) ? 12500 (b) ? 10500 

(c) ? 15000 (d) ? 10000 

10. Rakesh, Dinesh and Mahesh start a business by investing X 5000, X 8000 and A12000, respectively. At 
the end of year, they got the profit of A12500. What is the share of Dinesh in profit? [RRB CCL 2012] (a) 
A4000 (b) A4500 

(C) A6000 (d) XI 500 

11. A starts a business with A 4000. B joins him after 3 months with A 8000. C puts a sum of A 20000 in 
the business for 2 months only. At the end of year, the business gives a profit of A16800. How should the 
profit be divided amongst them? 

(a) A = ? 5040 S = ? 7560, C = ? 4200 

(b) A = XI 560, B = ? 5040, C = ? 4200 (c)A = A4200, fi = ? 7560, C = A5040 fd; A = ? 4200, e = A5040, 
C = A7560 

12. A and B invest in the ratio of 3:5, respectively. After 6 months, C enters the business with the investment 
of the capital equal to that of B. What will be the ratio of the profits of A, B and C at the end of year? 

[SSC LDC 2008] (a) 6 : 10 : 5 (b) 3 : 5 : 5 

(c) 3 : 5 : 2 (d) 6 : 2 : 3 

13. Reena, Reema and Meera take a car on rent and they use that car for 14 h, 16 h and 22 h, respectively. 
What amount will be paid by Meera, if total rent of the car is A 2080? [RRB 2006] 


(a) 7880 (b) 71280 


(c) 71040 (d) 7960 
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14. Pinku, Rinku and Tinku divide an amount of X 4200 amongst themselves in the ratio of 7 : 8 : 6, re¬ 
spectively. If an amount of X 200 is added to each of their shares, what will be the new respective ratio of 
their shares of amount? [RRB 2006] 

(a) 8:9: 5(b) 7:9: 5 

(c) 7 : 8 : 6 (d) 8 : 9 : 7 

15. P, Q and R start a business jointly. Twice the capital of P is equal to thrice the capital of Q and the 
capital of Q is four times the capital of R. Find the share of Q in an annual profit ofX 148500. 

(a) X 54000 (b) X 64000 

(C) 7 56000 (d) X 55000 

(e) None of the above 

16. P, Q and R are three partners in a business. If Ps capital is equal to twice the capital of Q and Qs capital 
is three times the capital of R, find the ratio of the capitals of P, Q and R. 

(a) 6 : 3 : 1 (b) 1 : 3 : 6 

(c) 2 : 3 : 6 (d) 3 : 6 : 1 

(e) None of the above 

17. P, Q and R start a business. P invests 
3 times as much as Q invests and 

2 0 invests —rd as much as R invests. Find 

3 the ratio of capitals of P, Q and R. (a) 3 : 2 : 6 (b) 2 : 6 : 3 


(c) 6 : 2 : 3 (d) 5 : 2 : 3 


18.Ramesh and Priya started a businKS’Miff^^WIgmeoo, respectively. Investments done 
by both the persons are for different time periods. If the total profit is X 5460, what is the profit of Ramesh? 
[Bank PO 2010] (a) X 1530 (b) X 1600 

(c) X 1400 (d) Data inadequate 

(e) None of the above 19. M, N and P invest X 50000 for a business. M invests X 4000 more than N and 
N invests X 5000 more than P. Out of the total profit of X 70000, what is the share received by MP. (a) X 
29400 (b) X 30000 

(c)X 35000 (d)X 40000 

(e) None of the above 

20. P, Q and R hire a meadow for X 2920. Pputs 10 cows for 20 days, Q puts 30 cows for 8 days and R 
putsl6 cows for 9 days. Find the rent paid by R. 

fa) X 735 (b) X 820 

faX 575 faJX 720 

fa None of the above 

21. Four milkmen rented a pasture. A grazed 18 cows for 4 months, B grazed 25 cows for 2 months, C 
grazed 28 cows for 

5 months and D grazed 21 cows for 3 months. If A's share of rent is X 720, what will be the total rent of 
the pasture? 

(a)X 1650 (b)X 3250 

(C)X 3500 (d)X 3000 

22. A, B and C enter into a partnership. A invests some amount at the beginning, B invests double the 
amount of A after 

6 months and C invests thrice the amount of A after 8 months. If the annual profit be X 54000, find the Cs 
share. 


faX 3000 faX 18000 


(c) X 15000 (d) X 21000 


yoursmahboob. word press, com 


(e) None of the above 

23. A, B and C together start a business. B invests 1/6 of the total capital while investments of^4 and C are 
equal. If the annual profit on this investment is X 33600, find the difference between the profits of B and 
C. [SSC CGL 2007] 

(a) X 8400 (b) X 7200 

(c) X 6000 (d) X 9600 

24. A and B invest in a business in the ratio of 3 : 2. If 5% of the total profit goes to a charity and A's share 
is X 4275, then what will be the total profit? 

(a) X 8000 (b)X7700 

(c) XI 500 (d) X 6500 

25. A and B together start a business by investing in the ratio of 4 : 3. If 9% of the total profit goes to 
charity and A's share is X 1196, find the total profit. 

[LIC ADO 2008] (a) X 2300 (b) X 4435 

(c) X 2093 (d) X 2700 

(e) None of the above 

26. A, B and C invested capitals in the ratio of 4 : 6 : 9. At the end of the business term, they received the 
profit in the ratio of 2 : 3 : 5. Find the ratio of their time for which they contributed their capitals. 

[Delhi Police (SI) 2008] 

(a) 1 : 1 : 9 

(b) 2:2:9 

(c) 10:10:9 


(d) 9:9:10 


27. A, B and C do certain 2:1: 8. At the end of the business 

term, they received the profits in the ratio of 3 : 4 : 2. Find the ratio of investments of A, B and C. 

(a) 6 : 16 : 1 (b) 2 : 5 : 1 

fc; 6:17:1 (d) 6:19:3 

(e) None of the above 

28. A, B and C invested their capitals in the ratio of 5:6:8. At the end of the business, they received the 
profits in the ratio of 5 : 3 : 1. Find the ratio of time for which they contributed their capitals. 

[Bank Clerks 2007] 

(a) 12 : 9 : 7 

(b) 25: 18:8 

(c) 5 : 6 : 8 

(d) 8:4:1 

(e) None of the above 

29.Sonu invested 10% more than the investment of Mona and Mona invested 10% less than the investment 
of Raghu. If the total investment of all the three persons is X 5780, find the investment of Raghu. [Bank 
PO 2010] 

(a)X 2010 (b) X 2000 
fe)X2100 (d) X 2210 
(e) None of the above 

Exercise © Higher SkiU Level Questions 

l.A and B started a business by investing X 20000 and A 25000, respectively. After 

4 months B left and C joined by investing X 15000. At the end of the year, there was a profit of X 23000. 
What is Cs share? 


(a) X 8000 (b) X 9000 
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(c) X 6000 (d)X 12000 
(e) None of the above 

2. A, B and C entered into partnershp in a business. A got 3/5 of the profit. B and C distributed the remaining 
profit equally. If C got X 400 less than A, the total profit was [SSCCPO2013] 

(a) X 1600 (b) X 1200 

(c) X 1000 (d)X 800 

3. A and B started a business by investing X 35000 andX20000, respectively. After 

5 months B left the business and C joined the business with a sum ofX 15000. The profit earned at the end 
of year is X 84125. What is the share of B in profit? [Bank Clerks 2011] 

(a) X 14133 (b) X 15000 

(c) X 13460 

(d) Couldn't be determined 

(e) None of the above 

4. X and Y make a partnership. X invests X 8000 for 8 months and Y remains in the business for 4 months. 
Out of the total profit, Y claims 2/7 of the profit. How much money was contributed by Y? 

(a) X 5000 (b) X 5400 

(c) X7400 (d) X 6400 

(e) None of the above 

5. A and B invest X 3 000 and X 4000, respectively in a business. A receives X 10 per month out of the profit 
as a remuneration for running the business 

and the rest of the profit is divided in proportion to the investments. If in a year A totally receives X 390, 
what does B receive? [SSC CPO 2008] 


(a)X6 30 (b) X360 
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(c)X 480 (d)X 380 

6. Avinash, Manoj and Arun started a business in partnership investing in the ratio of 3 : 2 : 5 respectively. 
At the end of the year, they earned a profit of X 45000 which is 15% of their total investment. How much 
did Manoj invest? 

(a) X 60000 (b) X 180000 

(c) X 30000 (d)X 90000 

(e) None of the above 

7. A began a business with A 2250 and was joined afterwards by B with A 2700. If the profits at the end of 
the year were divided in the ratio of 2: A after how much time B joined the business? 

(a) 5 months (b) 6 months 

(c) 3 months (d) 7 months 

(e) None of the above 

8. Amit and Brijesh started a business with initial investments in the ratio of 12 : 11 and their annual profits 
were in the ratio of 4 : 1. If Amit invested the money for 11 months, then for what time Brijesh invested 
the money? 

(a) 9 months (b) 3 months 
(c) 5 months (d) 10 months 
(e) None of the above 

9. Aarti, Vinita and Kamla became partners in a business by investing money in the ratio of 5: 7: 6. Next 
year, they increased their investments by 26%, 20% and 15%, respectively. In what ratio should profit 
earned during 2nd year be distributed? 

(a) 21 : 28 : 23 (b) 23 : 28 : 21 (cj 28 : 23 : 21 (d) 35 : 41 : 7 (e) None of the above 10. Anil is an active and 
Vimal is a sleeping partner in a business. Anil invests A12000 and Vimal invests A 20000. Anil receives 


10% profit for managing, the rest capitals. Out of the total profit of A 

9000, the money received by Anil is 

[Hotel Mgmt. 2010] (a) X 4500 (Z>) A4800 

(c)X 4600 (d) X 3937.5 

(e) None of the above Aayush and Babloo are partners in a business. Aayush contributes 1/4 of the capital 
for 15 months and Babloo received 2/3 of the profit. How long Babloo's money was used? (a) 10 months 
(b) 9 months (c) 11 months (d) 7 months (e) None of the above 

12. Amitabh, Brijesh and Kamlesh enter a partnership with shares in the ratio of 

746 


— :—:—. After 4 months, Amitabh 

23 5 

increases his share by 50%. If the total 
profit at the end of the year be A 21600, 
what will be the share of Brijesh in the 
profit? [SSC (10+2)2013] 

(a) X 8000 (b) X 12000 
(c)X 4000 (d) X 7000 

13 .A and B started a joint business. A's investment was thrice the investment of B and the period of his 
investment was twice the period of investment of B. If B 

got A 6000 as profit, then what will be the 20% of total profit? [Hotel Mgmt. 2007] (a) X 5000 (b) X 8400 
(c) A3500 (d) A4500 


(e) None of the above 


14. A and B started a business with They agreed to share the profit in 

the ratio of their capital. C joins the partnership with the condition that A,B and C will share profit equally 
and pays X 220000 as premium for this, to be shared between A and B. This is to be divided between A and 
B in the ratio of [SSC CCL 2013] 

(a) 10:1^1: 10 

(c) 9 : 10 (d) 10 : 9 

15. Two partners invest X125000 and X 85000, respectively in a business and agree that 60% of the profit 
should be divided equally between them and the remaining profit is to be treated as interest on capital. If 
one partner gets X 600 more than the other, find the total profit made in the business. 

(a)X 8800 (b) X 8885 

(c)X 8995 (d) X1&15 

(e) None of the above 

16. A and B entered a partnership investing X 16000 andX 12000, respectively. After 3 months A takes out 
X 5000, while B puts in X 5000 more. After 3 months more, C joins the business with a capital of X2 1000. 
After a year, they earned a profit of A13200. By what value does the share of B exceeds the share of C? 

(a) X 1600 (b) X 1800 

(c) X2100 (d)X 2300 

Answer with Solutions 


Exercise© Base Level Questions 


1. fd) Ratio of profits = Ratio <X‘{H($ml&9P b - word P ress - c ° m 

» HODD : 72DM) =a 1:9 

2, (ff) Fa share : Q r ± share 

■ Ratio of their investments 
= 13000 ; 35000 = 13 :25 
Now, ]ql ,Ps share = 13 a 
Q r i share = 25 a 
A ccording in the question, 

13* + 2&B= 76000 

76000 




. =?mo 


Q*t Share = 2bx = 2h X 2DUU = ? 5UUIXJ 

Pfreet Approach 

Fs share : Q\ fihara 

= RaLlq of their lnVHtniflfKjtB 

= 13000 :2b 000 = 13:2B 

as 


Q# Shu™ = 


■ x 76000 


15+ 25 

» —X70OOD=?5ODO() 
SB 

3. (to As we know. 

Ratio of profits u Ratio of investments 
/.Rr Item's share ; VIvLdh's share 
= 1S50M ; 225000 = 37: 4b 
Let 5rlkant"s share = 3 7 at 
V ividh's share - 45a 
According in the question, 

45 a- = 9000 
9GflO 


45 


= 300 


Total profit ^ 37 x + 45x - S2x; 

« 83 *200-716400 

4. (d) Ratio of profits = Ratio of investments 
«v Rian's shu.ro : Sujan/is share 

= 14300 : 15600= 142 : IBS = 71 : 76 
Let Rajan's share = 71 x 

and Span's share = 78x 
According tg tha question, 

71a - + 73 a = 74500 
=4- 149 a = 74500 

74500 


140 


■ 500 


*\ Kajan s &har& = 71 .v = 71 X 500 = 7 3dhOG 

PEnsct Approach 

Ratio of profits of Raj an end Sajan 

— Ratio nf their investments 
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rn 14a : lGfl-71 : 7R 
73 

Rajan's share = —- — X 74500 
71 + 78 

= — X 74 500 = t 35500 
1+ft 

5. (a) A's shflW : fi's share 

= KnLiu ul product, □!' LhVaslLnenL and Lime 
perujd of investment 

■ 4QDD X 12 : 1GD0D X (3 2-3) 

- 4*13 : 16 * 9-3 :3 

New Here. The pir:ne T 3h+p ftcompouncLm which A 

fc# i yr t* ' Jfflonch and f? 

.3 months later it does mean invested for pz -3) 
menths. 

6. (c) As share : Fs share 

= 9000*32 : 45000 * (3 2-6) 

-ta : 5 *6 - 2:5 

7. (d) X H a share . V's share 

= (300000 xi2j [I 200000 x9) 

= 3E> : 108= 1:3 

8. [dj Ajay's share : Vljay's share 

= E5D0D X 12 : 3DDDQ X (12 3 

= 25*12:30X9 = 10:9 

Ajay'a share = * 3BD00 

10 + B 

= — St 1BOOO = 10 X 2000 = ? 20000 
lfi 


9- (to Let Itam's share = 3x 


Shyem's share = 4x 

KiimaL'E share = 7x 


According Xu the question, 

" 3jc + 4x + 7x m 21000 
=& 14 jf ■ 21000 

x _ 31000 

14 


= 1500 


KamaTS share = 7 jt*7x15D{! 

S f 105 BO 


DErset Approach 

Givsn ratio of profits of tiam r Shyam and 
Kama] = Ratio of their capitals 
= 3:4:7 

7 

Kninsi's share =-* 21000 

3 + 4 + 7 


** 7 K 1500 - £ 10500 
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10 , (aJ RVlOc’i:- fiF HafcrtSh : Kbo/if rtf [JjfiftSh : 

Share of Mehcsb 

= 5DDD : SUDD : 12 ODD = 5: S : 12 

Total. flamed profit = T 125DO 

Share of Dinejih Ln profit 

=s B X12500 = — x 12500 
5 4 R 4 12 25 

= 8 * 500 = f 4000 

11 h (a) A's snare : ITs share : C"s share 
= Ratio of product of investment- and 
tiine period of investment 
* 4000 X 12 i SD 00 X (12 3 j : 200 M X 2 
= ■* xlZ;Bx 9 r 20 xZ=S: 9:5 
Let A's share = 6x 
i? F s shore = 9Jt 
C r s share = Sx 
According to the CEueshon, 

B* 4 9x4 5x = 1SBOO 
ZDjrclSBOD 


zo 

a A'a i share = 6x = G X B4Q 

= T 5040 

ITs shore = 9x = 9 X B40 = f 7500 
C's share =■ 5x = 5 X S40 «= T 4200 
12, (0) Let investment of A . Ox 


a Invostmont of B - 5sr 

Investment of C = 6a 

As we know, 

Ratio of profits - Ratio of investments 
.*. A*s share : B% share : Cs share 

= 3xx 12:&X X 12 ;&A' * (12 - 6J 
= d* X 12 : 5 jt K 12 :5srx B = 0 ■ ID :5 

13- (a) Eteena'B share : Heema's share ; 

Meeru's shore 

Ratio of time period for v.-hirb the car was 
used 

-14 : 16 ; ZZ-7 : 8 : 11 

Amount paid hy 

--—-x2080 

7 4 B 4 11 26 

■ ii x so = raao 


14. [d) Let Junky's share - 7x 
Rinku's shore - Bx 
Ttnlcu's share = Gx 


According io the question, 

7x 4 Bx - 0x = 4 200 
=* 21 x — 42 DD 

4200 


21 


- 200 


Honre, amount of RinVu 

= 7x = 7 x 2DD = T 1400 
Amount of RLnku 

^ Bx = B X 2QD = T 1G00 
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=■ Bx - 6 X 200 =■ f 1200 
Now, f 200 is sridoij to oach stiero 
TtMM, 

Ne w ratio of s hares 

a (1 400 4 200* : (1600 4 200} 

; (1200 + 200J 

= 1B00 ; IBM ; 1400 

= IB : IB : 14 = 0 :0 : 7 


15. (a) Lat if a capital = 1 
Then, (? r s repica] = 4 

2 l/'s capital] = 3 (Q p s capital} 

= 3x4 =12 

Ffe capital = ^ = 6 

Fs share : <T& share : ft's share 
~ 6 ; 4 ;1 

Thus, <?s share profii 

=---X I4BGQ0 

0 + 4+1 

= — X 143500 
31 

= 4 X 13500 =? 54000 
15. (uJ Let che capita] of Ft m x 

Them, capital of Q J = 3*. 
and capital of F= Gx 

Fit capital: C7s capital: it's capital 
= Gx : 3x : X = G .3:1 

17. [£) Let investment of F -« x 

2jf 

Then, investment oF Q — — 

3 

and invcsimcnl of P = Zx 

Ratio of capitals cF F f Q and B 

= Ex : —: x - 6x : Zx : 3x = B : E : 3 
3 

18. [£?) Time is not givan in the question. 5a r we 
cannot find the profit, of Ram ash. Hence, 
the data is inadequate. 

19. [fl) Lat investment of F ^ ? x 


Then, investment of AT = f [x 4 5000] 
and investment of M ={x + buooj + 4QQ0 
= T [x + £000) 


Arcofidino id the qyejstinn. 

Jf + {x + 5000] + [-V + 9000) = &0000 
=> 3x + 14000 ^SOQOQ 


3x = 


■50000 
JBGOO 


14000 


x = =12000 


30000 


Clearly,. invescmant of F w T IE MO 

Investment of JV = £x — 6 000] 
= 12000 4 5000 = 717000 


Investment nf M ■ (x 1 9000} 
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12000 + 9000 ^- 7 21000 

ATe share : HTs share : Fs share 

= 31000-17000:13000 
= 21 : 17; 12 
Hcciog, ATs share 

=- — -x 70000 

31 -I- 17 -I- 13 

= — X 70000 = T 29400 
SO 


20* t d) Ratio of itirili to be paid b y B Q and R 
RatLD of monthly equivalent 

= {10 x£0J (30 X 8) : (16 X fl) 

= 200 : 240 :144 = 2S: 30 l IB 


HftdWSa, ITs shaft; 

IB 

S5+ 30 + IS 


x 2920 


= — X 2920 = Ifl x 4D = ? 720 
73 

21. ih) Ret La of rents of A A C and D 

= ( 1 fl X 4 ) ; ( 2 S X 2 M 2 B * 5 ) : (31 X 3 ) 
= 72rB0r]40:S3 


Let Lhe Lulu] mm be x. 

Then, A J s share 

= _72*__ 7Zx 

(72+50+140+63) 325 


According to tho quosdoD. 

72jf = 

33b ” 
7 30 x 32& 


720 


72 


= 3250 


L r . Total rent = ¥ 3250 
22. (&> Let investment af A = x. 


InvustcrioMt of fl = Zm, 
Investment of C * 3x 
As share : F's share : Cs share 
= (Jf X 12J : x fij : (3x X 4) 

= 12* A2x : 12*= 111 :i 

A Cs shaite - 1 x b4000 

1 + 1 + 1 

= - X b40QO = T 1 &Q00 
3 


23- (a) Given, 

iriveslnient of B = — of LoUll Capital 
B 

Investments af A and C each. 

if 1 ’l 

« — 1 — — I of total capital 

1 5 

= - X — of total capital 

2 6 


= — of l-fiiXl rapliiil 
12 







How, A'b share 


5_ = 
12 


Let 


= h_ 

IS 

A r s share - 5sf 
B's share = 2x 
C's share = 5x 
According to the question, 

5k + £« + 5k = 33600 
lEx ~ 336M 
3 3&O0 
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. ff s share : Cs share 


■5-3:5 


12 


i zatrn 


DUTErencE in the profits Df E and C 

m 5x 2x - 3x i? 3 X 2BD0 - T B4il0 


24 r (Cl Let- total profit = ; 

Faitl tc Charily = 5 % rjf x = 


100 

Balance profit = x - ~ 

20 20 


X x = — 


£ 

2D 


■« A ^ share = 


19x 3 

^ i 


57x 

TOO 


According lo th& quasl^ri., 
&7x 


100 


- - 4275 
4275x100 


57 


■: 7500 


Hence, total profit = T 7bOO 
25- [ctf Un mcb] profit = x 

Q v 

Faici in charity = 9% of * = 

100 

.% Balance profit = x - 

LOO 100 


A *S Share = 




[4 + 3\ 100 


4 

7 100 


Aooording re the question, 

- X —= 1190 
7 100 

nee xv x 100 

s =- 

4 x 91 


- ¥ 2300 


Hence, total profit =■ T 2 3 00 
26- [d) Lot required raho cl' Lime be _ ■ £ ? . 
Then using, 

Patio nf LnvescmEnts s Ratio of profits 
= dH; 3 ; & 

Taking fir lit two termii of the ratio* 

4 £] = S ^ _ 1_ _ B 

& + fig □ Cg I 0 

^ ti a 9 :9 

Taking last two Terms cf the rflUn r 

Ii = Uk = ± 

S ^ 10 

=* t £ ; t a = P ; 10 

t| =0:0:10 
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Fast Track Method 

Here, A . =2:3:5 [profit's ratio) 

an d x 1 : = 4 : G : 9 

Onvcsimcnfi ratio) 

According to the rule, 

Required ratio 

^ iL : ik : iL [t iy Technique 1] 

*1 ^ *3 

= %_ 3 S 
4 6 9 

2 2 9 

27, (0} Let required ratio of investments be 

i] : I z : h ■ 

Ratio of investments = Ratio of profits 

2I t : I 2 :8f 3 = 3 -1-2 

Tail Jig first two terms of the ratio 
2f^_ _ 3 

4 4 

=, ii = ^ = JL 
4 h ie 
=> ^ : / 3 =0 : 16 
Taling iast two terms of the rab.D r 
Ja_ = ± 

Big 2 

A.* 

Ja i 

I 2 :%= 16:1 
Tj : ^ : f 3 -6 : IB : 1 


yoursmahboob. word press, com 


Fset Track Mffthsd 

Here, tj : ^ : ig “2:1 : B 
ciTi-rj ^ ; ft = 3; 4 :2 

According to the tuJu, 

Required ratio 

= h;ik : h. [by Toctmlquc E] 
C ] h 

= 3.4 _ 2 

a i' a 

3x3*xB.2x0 
e i a 


B 12 .32 :Z = 6 : 16 . I 
2fi. (dj Here, 5:3:1 

and jt 3 : ^ ^ = 5: fi : S 
According io the formula. 
Required ratio 

= 3_;ik:ik 

*1 ffc 

5 3 1 

' 5'6 S 


= -i- - —i- : — [by Tochniquo 1 ] 


= i:‘:i = ar® 
a b 


a a 


'=3-4:1 


39- (f)] LuL share of lltayhu bo 100. Tl-ujta shar* 
of Mona = 90 and share of Soriu = 99 
Sumi : Mona : Raghu - 99 : 90 : lOQ 
Investment of Raghu 

.—2Z§°—* 1(ra 

09 + 00 + tOO 

= 2Z§2 *1Q0 = f 2000 
209 


Exercise © Higher SkiU Level Questions 







1, (c) AS snare ; fs snare : Cs sti&i! rsrnahb °° b -wordpress.com 
= (EOQWJ X 13 : {25000 X 4] : C150O0XB) 

= 3 * 0000 : 100000.120000 
-21 ■ 10 - 12 = 12 - 5-0 
Let A F a share = I 2x 

Z3 F s sharH ^ fuc 
^-share =$x 


Aecardingi to the qtHffHOG, 

'IZjc ■+ 5.x ■+ Ex = Z300D 
=*■ 23at ■ aaooD 
23000 

. - X = ! 

23 

.'+ C J s shBTu = 6v = 5 X lOGO = r 0QOO 


: 1D0D 


2. 


(O Let-1 ha total pmft be £ X. 

3 

Thaa A F s share ip peefLi. = 7 - * 


BWEftfilntnfl profit - x - 



5k 3x 
5 


Zx 

5 


,.£■* share in profit= C — 
5 

(7s share in profit = t — 

5 

Accenting to the question. 



— =400; 


400x5 


- T IOOO 


& 2 
3t (A Ratic of equivalent capitals of \ B and C 

= {3&D00 xig -(30000 x5& ;flBOOC x?> 
= 35* 12:20X5:15*7 


- 34 : 20 : 21 


Let A r i SlW-& = S4l L 
0^ share = 20 x 
C *b share * 21x 
According to the CjuestioiX 

B4x+3Cx + 2U =64125 
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135*- 
x = 


Ml 35 
BJ135 
125 


=67a 


aM share = 20* = M X 673= * 13460 

4f V sets - of the profit, 

7 


Jf gets 


X:Y = 


^1 - | j = | of the profit 
5:3 


B 2 


7 7 

Lb I the cofit ritki Lien dF Y be a. 
Than. SOM XB:aX4«5:2 
MOOD ^ 5 

K Z 


4a 

304=138000 
^ _ 126000 
20 


= *6400 


5. (b) Let the annual profit be Xx 


Then, ?(x-120) will be distributed between A and B as their shares of profit. Ratio of profits = Ratio of investments So, 
A : B = 3000 : 4000 = 3:4 





A A s sharp -120 + ( x -XM ^hboob.wordpress.com 

7 

=> )30 + (x-130)x ? =aw 

7 

=* (x - 120) X - = 390 - 120 = 270 
7 

=* x~ 120 =270*- = B30 
3 
4 

J 3 "a share = - X fx - 120 ) 

7 

- ? x B3D = F 36D 
7 

6^ WJ'yi,si Ir^fi^inicit = x ■i&OQO 
IB 

= 7 300000 

V Investment of Avinash. : Investment of 
Manoj : Investment of Arun ■3:2:5 
.". InvoStmeiU uJ MijLLUj 

■ - x 300D0D ■ r 5Doaa 
10 

7. (ffoLet. B remained in the business feu 

x mnntbs. Then,. 

A: 3 = (2250 X IQ : (E700 X x} 

=> 2;l = [27000 :2700 a:) = (JO:*) 

/. — * - t.' Ratio of profit L& 2 : 1] 

x 1 

=> Ztf=I0 

* * ,12 -5 

2 

Clearly, JW jolciod after (12 - 5) = 7 months 


8. Let liwartment of Amlt - 1 X9 ursmahboob -wordpress.com 

and investment ol Brijcsh = l Ijs 

Let Erijesh invested the money fur y months. 

Then, 

Antit's investment : Brijash'H investment 

= (13* X 11): (i 1 x X yj = 132* : ll*y 
= i2;y 
4 

— - — f-‘ raiLo or profit is 4 : 1J 

F 1 


=* 4k-12 

IZ 

/. y «< — » 3 months 

4 

ClNtifr Bryosh invastad mongiy for 

3 months, 

9. tn) 3^et Imrasimont of Aartl during first year 

= 5* 

Investment of Vlnlta during first year = 7x 
Investment of Kami a during first year = 6* 
Than, their inveatmonta during second year 
are 

(1 26% of Bx) : it 20% of 7 k) ■ (115% of G*1 
=* 

IlOO J K100 f UPCS J 


=& 830 : 340 ; G9G = 31 ■ 38 : 33 

10-. For management, money received 
by Anil a 10% nF 9000 ■ t 900 

Balance ■ T (90D0 900] « T 8100 

JNow, ratio or liwesimonts 

= 13000:30000 = 3:5 

3 

/. Anil's share = T ftiOO x —— 

3 + 5 


- *8100 x 3 = r 3037,50 
8 


Amount received by Anil 

= TflOO + 3037.50 = * 3937.50 
II, (fl) Lei the total capital Be ^ a and liahLoo's 
menoy is used for y months. 

Lapiiai or Aayusb = — 

4 


Capital Of Babloo = 



3* 

4 


Ratio nf investments nf Aeyusb and Tlahino 


Ratio of profits of Aayusb and Bahian 


l 2 
3 3 


1 : a 


5 = 1 
y 3 
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y ^ 10 months 

Kohtno's money was used for 
10 months. 

13- {c} Given, raiio 

2 3 5 

= - X 30 : - x 30 : - x 30 
2 3 5 

« 105:40 - 3E 

Let investment or Ajxulubh - 105 a 
EavwtBaKnt uf Srj}nh = 40x 
Investment of Kamlesh — 3Gx 
Ratio of their investments 

= nmx x 4 + iso% x s of ios*i 

; [40* x 15 ; (50* X IS) 
^[^0* + — XlQSaxft 1: 

K ioo ) 

(4 ML*]: {432*} 
*{1680*1 if4B0je) : (432*1 
= 35:10 :9 


/.Krljosh'-s sharo 
hi BOO x 


= f 21000 X-—-] 

[ 35 -I- 10 -I- 9 ) 

- [ 21000 X —1 = 

\ 54 } 


l 4000 


13. [b) Let investment of B he x tor y months. 
Then, A\ Investment■ 3* for 2y months 

A : B ^ {3x X Zy) : (x X y) 

— Bxy - *y = 6 ; 1 
Let the total profit = m. 

Th&n, flixi= 600<3 
7 

A tn = 6000 x 7 = t 42000 

A 2D% of 4 2000 - 7 B4DQ 

14. [ft) Ratio of total capital of A and B 

= 20000 x 12 ; 3 5000 x 12 
= 240000 :430000 

Now, C gives f 22DDCG to both to mats the 
capital equal. 

,\^ r s capital ; F'tr ixipjUil. 
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= 24DDQU : 420000 
+2DQU0Q : 50000 
440000 : 440000 


If A take? T 500000 and B takes T 20QDD 
from C r than hoth have Lha equal capital. 

A Hcqixircd f alio of divided, tamoiml, 

= 200000 :30000 
= 20 : 2=10 .] 

Hence, A and B should divide the amount in 
the ratio of 10 • t. 


IS. I'cf) The difference counts only » 40% 
of tho profit which was distributed 
according to their jnvesLmenta. 

Let total profit = x, 

40% of x is distributyd m tha ratio, 


125000: 35000= 25:17 
Share of 1st partner 



?Ev 

« 40% of™ > 
455 

Share of 2nd partner 
I7x 


- 10% of ■ 


45 


40 w 25x _ 
100 42 

40 x I7x = 
100 45 


5x 

Rl 

1V .v 
105 


flew, according to the question 

5*-™.<iao 

21 105 

x£5-17> 


105 
600 x1 Ob 


= 600 


- * 7875 


16. (ft) As share : F J s share : C\ share 

= 115000 X3t llOOOO - 5000J X 9] : 

[1 2COU X 3 + (12000 + ^000) x 0f] 
: (21QQQXG) 

= OB *3+1ix9> : 02x3+17*0) 


:(S) xfcjj 


= 147 : 1B9 : 12fi =7:9 : G 
Hence, B's share exceeds Cs share by 
moo p - ei = i32OO>c a=n800 


7+9 + 6 


22 
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Chapter 

20 

Unitary Method 

Unitary method is a fundamental tool to solve arithmetic 
problems based on variation in quantities. The method 
endorses a simple technique to find the amount related to unit 
quantity. 

This method can be applied in questions based on time and 
work, speed and distance, work and wages etc. 

Direct Proportion 

Two quantities are said to be in direct proportion to each other, 
if on increasing (decreasing) a quantity, the other quantity also 
increases (decreases) to the same extent 
i.e., (Quantity 1) <* (Quantity 2) 


For example 


Number of men < * Volume of wmm%^£m$m) s - com 


i.e., if number of men increases, then the volume of workdone 
also increases. Similarly, if volume of work increases, then 
number of men required to finish the work also increases. 

Ex. 1 If the price of 8 bananas is ? 40, then find out the price of 12 bananas. 


$4. 


V Pritfofj ■ 7 4J) 

Price of 1 banana = 7 — 

S 

Price of 12 bananas = — X 12= 5 X 12= 7«0 

Alternate Method 

Let the price of 12 bananas be 7 x. 

More haj)bn&£ h More cost (Direct proportion) 

= 8= 12:: 40^ i 


S K i = 12 y 40 

„ 13 * 40 

x ■- 

S 


760 


Ex. 2 Ramesh walks 160 m everyday, how many kilometres will he walk in 4 weeks. 

Sol. Given, 

1 day walk = 160 m 

•/Total days = 4 x 7 = 28 days 

Hence, total walking distance = 28 x 160 = 4480 m 

= 4.480 km (v 1 km = 1000 m) 

Alternate Method 

Let the walking distance in 4 week or 28 days = x m More days : More walking distance (Direct Propor¬ 
tion) Hence, 1:28 :: 160 : x 

1 X x = 28 X 160 Total distance (x) = 28 x 160 = 4480 m or = 4.48 km 
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Two quantities are said to be in indirect proportion to each other, if on increasing (or decreasing) a 
quantity, the other quantity decreases (or increases) to the same extent 


i.e.. 


(Quantity 1) 


i 

(Quantity 2) 


For example The time taken by a vehicle in covering a certain distance is inversely proportional to 
the speed of the vehicle. 


t.e. 


Speed 


1 

Time 


Ex. 3 If Karan travels at a speed of 60 km/h and covers a distance in 9 h, then how much time will he 
take to travel the same distance at a speed of 90 km/h? 


Sol. 


v 9pesd= £*^2“ 

Time 

or Dietamc = Speed X Time 

Given* speed = 60 km/h* time = 9 h 

Di&tBn££ =■ 60 x 9 = 540 km 

Mow to cover the same distance at speed of 90 km/h 

Time fib 

Speed 90 

Alternate Method 


Let the time taken to c over the distance = t 
More speed, Lea* time 


00^90 i:x;9 


6C 

90 
60 x S 

90 


_ £ 

~ 9 

= x =*■ x = 8h 


[Indirect proportion] 


Ex. 4 If 15 chains cost X12A, then how much do 70 chains cost? 


Sol. LoL nusE. of 70 chaina be T x. 

More chains More cost (Diiect proportion) 

234 

15: 70 ;; 234 ; £ => £ =— X 70 = 78* 14 = T 1092 

n 


Ex. 5 If the wages of 12 men for 30 days be ? 4200, then find out the wages of 18 men for 24 
days. 
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More men. More wages (Direct proportion) 

Lesa (Direct proportion) 

Men 13 : IS I 
30 : 24 [ : 


Days 30 
12x30*a:=lfix24X 4200 


4200 : T 


lfi x 24 x 4200 
12x30 


*6040 


Required wages = 7 5040 


MIHD IT/ 


If My persons can do \Ny work in Dy days and M2 persons can do I/I/2 work in D2 days, then we have a gen¬ 
eral formula, MfyW2 = M2D2WV 


If we include working hours (says 71 and T2 ) for the two groups, then the relationship is 

Ex. 6 If 30 men working 18 h per day can reap a field in 32 days, in how many days can 36 men 
reap the field working 16 h per day? 

5oL Let the required number of days be x . 

More men n Less days (Indirect proportion) 

Leas boors, Mon? days (Iiiilirect proportion) 

Men 38 : 30 1 Q ’ 

} ■: 32 : ± 

Hours per day 18 : 18 J 

^ 38 x 16 v r = 30 x 18 x 32 

30 x 18 x 32 

=$ 3F ■ -= W 

36 x 18 

/. Required number of days = 30 

Fatt Track Mathod 

Here.Mi =3ft Di = 32, 71 = 18h h M a = 3fi, T* - 16b 

30 x 33 x 18 = 36 x 16 x D] 

=» g aOxaaxM,^,^ 

36 X 10 


Fast Track Practice 


Exercise Q Base Level Questions 





1. If cost of 24 oranges is ? 72, then Clerks 2009] 


(a) ? 180 (b) ? 360 
(c) X172 (d) 7500 
(e) None of the above 

2. If cost of 12 pens is ? 84, then what is the cost of 10 such pens? 

(a) ? 90 (b) ? 72 (c) ? 65 fdj ? 70 

(ej None of the above If cost of 15 eggs is ? 75, then find out the cost of 4 dozens eggs. [Bank Clerks 2010] 
(a) ? 240 (b) ? 300 (c) ? 150(d) ? 185 

(e) None of the above If 16 dozens bananas cost ? 360, then how many bananas can be bought in f 60? 

(a) 16 bananas (b) 48 bananas 
(c) 32 bananas (d) 50 bananas 
(e) None of the above 

5. A worker makes a toy in every 2 h. If he works for 80 h, then how many toys will he make? [Hotel 
Mgmt. 2008] 

(a) 40 (b) 54 (c) 45 (d) 39 (e) None of the above 

6. If price of m articles is X n, then what is the price of 5 articles? 

felt— — r — {d) r — 

rft 5 fl rt 

fe? None of the above 

7. 12 men can do a piece of work in 24 days. How many days are needed to complete the work, if 8 men 
are engaged in the same work? [IDBI Officers 2010] 


(a) 28 (b) 36 (c) 48 (d) 52 (e) None of the above 


8. If 45 m of a uniform rod weighs of 12 m of the same rod? [MBA 

2008] 

(a) 49 kg (b) 42.5 kg 
(c) 55 kg (d) 45.6 kg 
(e) None of the above 

9- MpgBiiJ&l* e. wwrker d mpkag on article in 

every - h. If he work* for 7 - h. then bow 
3 2 

many article* will he nuhe? 

W 111 M 11 ^ fcj 11 i ft 111 

4 3 6 5 

{e} None oi ihe above 


10. Shantanu completes 5/8 of a job in 20 days. At this rate, how many more days will he take to finish the 
job? 

(a) 6 days (b) 18 days 
(c) 5 days (d) 12 days 

(e) None of the above 11.20 men can build 56 m long wall in 6 days. What length of a similar wall can be 
built by 70 men in 3 days? 

(a) 100 m (b) 98 m 

(c) 48 m (d) 85 m 

(e) None of the above 

12. 22 men can complete a job in 16 days. In how many days, will 32 men complete that job? [Bank Clerks 
2009] 

(a) 14 (b) 12 (c) 16 (d) 9 (e) None of the above 

13. If 30 men working 9 h per day can reap a field in 16 days, in how many days, will 36 men reap the field 
working 8 h per day? 


(a) 15 (b) 25 
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(c) 18 (d) 10 

(e) None of the above 

14. In a race, Ravi covers 5 km in 20 min. How much distance will he cover in 100 min? 

(a) 40 km (b) 35 km b) 26 km fdj 25 km (e) None of the above 

15. A garrison of 1000 men had provisions for 48 days. However, a reinforcement of 600 men arrived. 
How long will now food last for? 

(a) 35 days (b) 30 days 

(c) 25 days (d) 45 days 

(e) None of the above 

16. A tree is 12 m tall and casts an 8 m long shadow. At the same time, a flag pole casts a 100 m long 
shadow. How long is the flag pole? 

(a) 150 m (b) 200 m 

(c) 125 m(d) 115 m 

(e) None of the above 

17. If 12 persons working 16 h per day earn ? 33600 per week, then how much will 18 persons earn work¬ 
ing 12 h per day? 

(a) X 40000 (b) X 35000 

(c) ? 28800 (d) ? 37800 

(e) None of the above 

18. If 10 spiders can catch 10 flies in 10 min, then how many flies can 200 spiders catch in 200 min? [MBA 

2010] 


(a) 2000 (b) 5000 (c) 4000 (d) 3000 (^6M$fa°ibM d P ress - com 


19. 2000 soldiers in a fort had enough food for 20 days. But some soldiers were transferred to another fort 
and the food lasted for 25 days. How many soldiers were transferred? [SSC (10+2) 2013] 

(a) 400 (b) 450 (c) 525 (d) 500 

20. If in a hostel, food is available for 45 days for 50 students. For how many days will this food be suffi¬ 
cient for 75 students? [CGPSC2013] 

(a) 25 days (b) 28 days 

(c) 30 days (d) 40 days 

(e) None of the above 

21. In a garrison, there was food for 1000 soldiers for one month. After 10 days, 1000 more soldiers joined 
the garrison. How long would the soldiers be able to carry on with the remaining food? 

[CSAT2013] 

(a) 25 days 

(b) 20 days 

(c) 15 days 

(d) 10 days 

(e) None of the above 

22. A garrison is provided with ration for 72 soldiers to last for 54 days. Find how long would the same 
amount of food last for 90 soldiers, if the individual ration is reduced by 10%? [SSC CGL 2013] 

(a) 48 days (b) 72 days 

(c) 54 days (d) 126 days 


Exercise © Higher Skill Level Questions 


1. 3 men can do a piece of work in ¥§ fff^lame work in 18 days. In how many 
days, 4 men and 4 boys together will finish the work? 

[Bank Clerks 2010] 

(a) 10 days (b) 6 days 
(c) 12 days (d) 9 days 

(e) None of the above A man and a boy working together can complete a work in 24 days. If for the last 6 
days, the man alone does the work, then it is completed in 26 days. How long will the boy take to complete 
the work alone? (a) 72 days (b) 73 days 

(c) 49 days (d) 62 days 

(e) None of the above 3. 25 men can reap a field in 20 days. When should 15 men leave the work, if the 
whole field is to be reaped in 37V& days after they leave the work? (a) After 5 days (b) After 10 days (c) 
After 9 days (d) After 7 days (e) None of the above 10 men and 8 women can together complete a work in 
5 days. Work done by a woman is equal to the half of the work done by a man. In how many days, will 4 
men and 6 women complete that work? [Bank Clerks 2010] 

(a) 12 days (b) 10 days 

(c) 8 | days (d) 9 | days 

(e) None of the above 5. If 12 engines consume 30 metric tonnes of coal when each is running 18 h per 
day, how much coal will be required for 

16 engines, each running 24 h per day, it being given that 6 engines of former type consume as much as 8 
engines of latter type? (a) 10 tonnes (b) 5 tonnes 

(c) 25 tonnes (d) 40 tonnes 

(e) None of the above 

6. If 12 men or 18 women can do a piece of work in 14 days, then how long will 8 men and 16 women take 
to finish the work? [RRB 2007] 


(a) 9 days (b) 10 days 


(c) 12 days (d) 14 days 
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(e) None of the above 

7. 8 men can complete a work in 12 days, 4 women can complete it in 48 days and 10 children can complete 
the same work in 24 days. In how many days can 10 men, 4 women and 10 children complete the same 
work? 

(a) 10 days (b) 5 days 
(c) 7 days (d) 6 days 
(e) None of the above 

8. 20 men complete one-third of a work in 20 days. How many more men should be employed to finish the 
rest of the work in 25 more days? 

(a) 10 (b) 12 (c) 15 (d) 20 (e) None of the above 

9. 40 men complete one-third of a work in 40 days. How many more men should be employed to finish the 
rest of the work in 50 more days? 

(a) 12 (b) 20 (c) 18 (d) 24 (e) None of the above 

Answer with Solutions 


Exercise© Base Level Questions 


* ^ rnj - voursmahboob.wordpress.com 

1. {b} ‘-‘Cost of 24 orange* ^ T 72 

72 

Cost of 1 orange = t — 

?A 

72 

Cost of 120 oranges = — X ! 20 
24 

= 3x100=* 360 

Alternate Method 

Let the required cost be * x. 

More oranges, More cost. 

(Direct proportion) 

24 :120 :: 72: x 

120 x 72 

.. x «- i 

24 

2- (eft V Cost of 12 pens rn T R4 


. * 3 DO 


Cost of 1 pen 


12 

84 


Cost of 10 para m — x 10 
12 

= 7 X 10 = * 70 

3. (fij) v Cosi of IS eggs = * 75 

75 

,% Cost of 1 egg ■ ? 

15 


r, Coat of 4 riomens (4 X 12 ■ 4B) eggs 

= Z!H x 4S = ? 340 
15 

4i (c) Let the required number of bananas 

be x. 

If? dozens bananas 

^ 16 x 13= 192 baoeoaa 
Less bananas, Less cost 

{Direct proportion) 

3W:W::19Z: _x 

x = 6D * 195 = 32 bananas 
360 

(a} Lot number of toys bo x. 

More hours. More toys (Direct proportion) 

■fin 

2:aO::l:x => x = — = 40 toys 
2 


6. Efi} V Price of m articles! = * it 

Price of 1 article = =f — 
m 

■\ K U UI E« ™ 

J71 



T. m V12 man can do the w ock i mftt$ boob - word P ress - com 
l man will do It in 24 x 12 days. 

a men will do lC in-days. 

a 

2.4 x 12 

/. Required number of days —- 

a 

= 3 X 12 - 36 days 

Alternate Mffthad 


Let the required number of days be x. 
Loss men, More days indirect proportion) 
e:12;24;v 


x 


12*24 

a 


= 3 b days 


8 . (tf) V Weight of 45 m rod =171 kg 

A Weight of 1 m rod = kg 
45 


Weight of 12 m rod 
„ 171 

~ 4£~ 


X 12- 45.6 kg 


Alternate Method 

Lot the required weight be x kg. 

Less letagth, Loss weight 

(Direct prafKirtion) 


45:12:: 171: X 
12X171 

jb - —-- 45JQ kq 

45 


2 

9. (a) v in - h, 1 article is made. 
3 
3 

In, Ih, - firticLes ore nrnda. 

2 

. t 15, 3 15 45 

/, In 7 * m — hr - X — ■ — 

2 2 2 2 4 


articles are made. 

45 1 

Hoquircd articles = — - 11 - 
4 4 


10- (d) I vet the required number of deys be x. 

5 3 

Hdmalning wort - l — — - - 
8 8 

Loss work. Less days CDir&ct proportion] 
5 3 

— : — ::20 : x 
E 8 

=* x = - X 20 X - 
& 5 

+ % x = 12 days 





Alternate Method 
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V — wort is done Ln 2Q days. 

e 

20 X S 

A 1 wqr twill be done in-32,d&ys 


A HEK[L3irEd number of days to template 
the work 

= (30 20[) = l2diiys 

11. (ft) Let the required length be x m. 

Mere men. More length 

(Direci. proportion) 

Less days. Less length 

{Direct proportion) 


Lion 

□ays 


6:3 f 


: x 


A(2Q x 6 x jO - (70 x 3 x 56) 


Jf = 


7QX3X56 _ a 
-= aa m 

2D x e 


12. (e) v 2S men da the wart in 16 days. 

A I man will do the wnrlc in 1H X 22 days 
A 3£ men will do the job in 


16X22 

32 


days 


a [Required number of days 


ia x22 

32 


= 11 days 


13, (i a ) Let the required number of days be x. 
More men. Loss days (Indirect preportion) 
Less hours, More days 

(Indirect proportion) 


Men 36:30 1 

} : : IB : x 

Hours / day . S 


(3b X 8 X x) =(30 X 16) 

30x9x16 


36 X K 


16 days 


Alternate Method 

Hare, M L ■=? 30 r Dj 16 . 


Dy fmcnuLu, = M Z D Z T Z 

30 x 16 X 9 =36 x x 3 
30 X 16 X H 


IV=- 


36 XR 


■ = IS days 


14. tf) v Distance covered in 20 min =5 km 

a Distance covered in 1 min = — tm 

20 

A Distance covered Ln 100 min 

= A x 100 = 5 x 5 = 25 km 
20 







16. lb) V For 10011 men. pr*™i 0 XmM , lW oob - word P ress - com 
4S days. 

. J . For 1 man r provision lasts far 
{4£ xlQOOj days. 

.1 Far (lilH)O + 000) men, pro vision will 

, * - 48 x 1000 . 

last for-days 

1000 

_ J . Required number of days 

. 48 X 1DOO _3xi 0 -3Q 
1000 

16h (q> v 8 m shadow means original height 
= 12m 

/ r 1 m shadow means original height 

= —m 
8 

■\ 100 m shadow means original height 

= X 1U0m= 6 X 100 
8 4 

-6X 25-150m 

17. (d) LeL Lhe required earnings be f A. 

More persons* More earnings 

(Direct proportion) 

T £S5 hours per day. I^SS earnings 

(Direct proportion) 

Persons 13; 18 

Hours per day 16 ; 13 
.--CIS x 16 x *) -(lfl x 12 x 33600) 

18x12x33600 




33600 


13X16 

= 1Bx2JQQ-?37BGO 
Alternate Method 

M 1 = 12 l H=^e f HI = 33600 
M y _ = 18, H = u H£=? 

w[ 

13X1G 18X12 


336UO 




TJiJ 33600 x 18 

^ m 4» 

16 

=* Vl^-2100X8 
W, = 37800 

IB. (c) Let the required number of Flies bE 3f. 
Mote spiders, More Hies 

(Direct propertion) 
Mare time, More Albs. (Direct proportion! 
Spiders 10:200 

Urns 10:200 

(10 Kio x X) * (200 x 200 x 1 DO 
200 X20Q xl 0 


10 


x = 


10x10 


: 4000 flies 
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19< (a) Let the number of soldiers transferred 
ba x 

Now. the food weadd lest for 25 days for 
(2OQ0 - A") saldLers. 

Lass men, Mors days 

(Indirect proportion) 

25 :2U :: 2000 :2ftPU a: 

=5 2000 - -y = 2000 * 20 

25 

=&■ 2000 - A r — 1600 

x = ?mo imo = w 

Fflfft Track Method 

tJere, M T ^2000, =20 

arid let the soldieEs Leaving the fort he x. 

Then, Jlf E = 2000 - x r 1% = 25 
Usitig formula, L\ = Af^iX 

zomxzu = tzuou - x} 25 

=* wmxw mm _ x 

25 

^ 2000 .id]600 


x =s 400 

2D. [cj vFor 50 students, food is sufficient for 
45 days. 

Far 1 student, food Is Sufficient for 

4b * bG days. 

■\ For 75 student food is sufficient for 

45 X&D . t , 

-days i,^. F for JO days. 

75 
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21. (4 Let us assume ihiil each soldier eats 
ojoe lunil of food per day. Thus,, total units 
of food et the beginlng will be 
1000 x 30 *=30000- 

After 10 days 1000 soldiers would have 
eaten 1000x10^10000 is nits’ oF fwd. 
Thus, food Left aFtsr 10 days equals 
20000 units. Now, there are total of 2000 
soldiers whig eec one unit of Food every 
day. is-a.. thE number of days that 20000 
unire of food will serve £000 soldiers is 


£000 

Alternate Mathed 

\* For 1DQO soldiers, remaining Food is 
sufficient for 


3.0 -10^20 days 


Far 1000 + 100D = 2000 soldiers, food 
will be sufficient for 



£000 


22. (a) Let the required number of days bf=> k. 
More men, Less days 


(Indirect proportion) 



72 X 54 X 10 
90 xG 


= 48 days 


Exercise © Higher Skill Level Questions 
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1. (d}3 men *G beys 


^ 1 man ■ 2 beys 

4 men -I- 4 beys ■ 4 men + 2 men 
- 6 men 

\ + 3 mgn pen ^ 3 iwrk in 1-8 dnys. 

-■ + ] man can do a Hiwt in IB x 3 days. 

IS x 3 

6 men can do the wort in-days. 


-\ Required number of days 


1&K3 

5 


= 9 day* 


Altamat* Method 

3 niBit ■ 6 boys 

=* 1 mam ■ 3 bCFys 

. J . 4 men t 4 beys ■ 4 men + ^ men 
■ 6 men 

Mora men, Less days (Indirect proportion) 
e : 3 :: 1&: Jt 


M-*™ 

G 

x =3X3 = 9 days 


2. (d) Let man's 1 day's work = — 

m 

and boys 1 day's wort ■ — 
n 

I day's wort man and bay = — 
24 


g 

Man's 0 day's wort = — 
m 

Mow, for 30 days, both man and boy do 
the wort and for Jast 6 days, only man 
dees the wort- 


According tD the questien. 


30 



24 

l 





f 20 * _LUJL = 

^ 24J m 

(«-£)■ 


yoursmahboob. word press, com 


m 

=* i-J. 

tn 38 

Now from 04 . [i] 

i + l, 


_4_ 

24 


m 

n 

24 

1 

+ 1 

1 

36 

n 

34 


iS 

1 

34 

36 J 

72 


Hence r tbe boy ninne fan dn sbe work in 
72 days. 

3 . ( 0 ) Let 15 men work for m days. 

Work done In t days = — 

2Q 


Remaining work 


-•-a 


25 men's 1 days work = — 

20 

1 man's 1 days work= — X — =—— 
30 55 500 


10 men’s l days work =-x 10 

500 

75 

10 man's — days work 

2 

1 75 75 3 

*s-x — ±=-S _ 

50 2 10D 4 

=► ^=1 
{ 7.0 ) 4 30 4 

=> JT2 E — X 2 0 = 5 

4 

Clearly, 1 5 man leave after 5 days. 


; J_ 
50 


4. (6) 1 man m H women 

ID men + 8 women = 20 women 

+ 8 women = 28 women 
4 mfin + fi women = S wnmen — 6 women 
= 14wamen 

p . + 28 wnmen da the work in 5 days. 

.V I woman can do tJio same work in 

( 2 S X E^i days. 

14 women will dn the same work, in 
days. 


hr ) 1 


Required number of days 
28 x5 


14 


= 2x5=10 
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1 women = - man 
2 

10 men -i- B women = 10 men -t 4 men 
= 14 men 

4 man + 6 women = 4 men + 3 men 


— 7 man 

More men, Less days (Indirect proportion) 
7:14 ::S :X 
14 *5 

+ \ x *■ -- ■ 

7 


= 10 days 


5. (rf) Let the required quantity oF coal 
consumed be x. 

More engines, More cna] Ctmsumplion 

(Direct proportion) 
More hours. More coal consumption 

(Direct proportion) 
Loss rate of Consumption, Less ccaJ 
consumption (Direct proportion! 

Engines IS. 1 fi 


Working hours LB : 24 


Rate Of 

consumption 


1 .1 
6 '8 


30 : x 


12 X 13 X \ X x = 15 X 24 X 1 X 30 


3Bx = 144D 
1440 


x= ■ 


3G 


^40 


Ken.CE, quantity of coal consumed wiil he 
40 tonnes. 

6- (a} 12 men ■ 18 women 


-> l man = — women = - women 
12 2 
3 

8 men = - x 8 = 12 women 
3 

B men + IE woman 
= 12 women +16 women 
■ 38 women 


V IB women can do the work Lp 14 riaiysi. 
»\ 1 woman can do the ^ame work in 
(14 X 1 fl) days. 

23 women will do the same work in 



■\ Hcquircd numher of days 


14 X 18 
23 


= ij days 






yoursmahboob. word press, com 
7, (d) I man cjin finish the wnrk in £S X 1 Ffl 

^96 days 

1 woman ran finish the wnrk jn (4 X 48) 
r 102 days 

1 child can finish the wnrk in (10 X 241 
=t 24U days 

1 man's 1 day's work = — 

96 

1 

1 wnman's 1 day's wnrk ^ ■- 

1^2 

1 child's I day's work = —— 

240 

(IQ men + 4 woman + 10 chlLd]Ttin)'s 
1 day's work 

_ri°_ + J_ + ill 

192 240,' 

-fe*5*=) 

■m 

_ a__ 1 
4e s 

Hence, ihcy will finish Ehe work In 6 days. 

fi. (i> Work done = - 
3 

Remaining wort = f 1 - -1= f -—- 1 = - 
l 3) { 3 } 3 

Lai thH nuinbar of mora men t£] ba 
os ft ployed bo x. 

Mors wort, More men (Direct proportion) 
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Mure dsys r Less men (indimci proportion) 
i 2 


Work 

3 3 

Days 35 ; 30 

1 


: 20: (20 + JK) 


x 2G X (£0 + i) = - X 20 x 20 
3 3 

=* {jo+iO = — = 32 

a& 

X-32-20 -12 

4. (cb Wort done = - 
3 

Remaining work ^ (~3~^ " ~ 

Let the number of additional men be x. 
More worfc More men 

(Direct proportion) 

More days r Less men 

flndlr&ct proportion) 

1 2 


Work 

3 3 

□ays &0 : 4D 


: 40:<40 + jtf 


1 x 50 x (40 + ■ - x 40 x40 

3 3 

5 x (40 -I- js) ■ 3 x 40 x 4 
SOO + 5x - 330 

&* -320- 200- 120 
120 

.x =-=24 

5 

Required number of men ■ 24 
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Chapter 

21 

Problem Based 
on Ages 

Age is defined as a period of time that a person has lived or a thing has existed. Age is measured 
in months, years, decades and so on. 

Problem based on ages generally consists of information of ages of two or more persons and a 
relation between their ages in present/future/past. 

Using the information, it is asked to calculate the ages of one 01 more persons in present/future/ 
past. 

Important Rules for Problem Based on Ages 
RuleO 

If ratio of present ages of A and B is x; y and n yr ago, the ratio of 

their ages was p : q, then ^ 



Ex. 1 A father is twice as old as h*ftimes as old as his son. What 
is the present age of father? 


Mp Let present age of father be 2k yrand that of son is jfcyi- 
Thea, r » 2jfc and y ■ £ 

Alw h 20yi before the ratio oftheir ages me 12 : 1. 

p = 12 

1 

i — n _ p St - 20 _ 12 

If-fi g it - 20 1 

4 2* -20= 12* - 240 4 240 - 30= 12Jfc -2* 

^ 10* - 220 
220 


So, 

Then, 


* = 


10 


= 22 


Present. age of father = 22 x 2 = 44 yr 


Rule ® 


If ratio of present ages of A and B is x: y and after n yr, the ratio of their ages will be 


p:&then 


x + n 
y + n 


P 


Ex. 2 I am three times as old as my son. 15 yr hence, I will be twice as old as my son. What is 
the sum of our present ages. 


Sol* Let the present ages of man and his bod be&feand fcyr h respectively. 

So + i » 3* and v ■ * 

9 a 

Also, - * - [vl5 yi hence their retie n 2 

* L 


Then* 


x + n j> 

jf + n g 

at +- 15 _ 2 
i + Id 1 
3*+ L5 = 3(fc + 15) 
3Jt + 15 * 2Jt + 30 


II 


3* - 2* = 30 - IS 


* - 15 


a Sum of their ages = 3* + * = 4k 

= 4x 15= 60 yr 


MIND W 






Mostly questions on ages can be So, the method to solve linear equa¬ 

tions is important for this chapter which are discussed in chapter equations. 


Fast Track Techniques 

to solve the QUESTIONS 

Technique^ 


If t yr after age of one person is n times of that of another person and at present the age of first 
person is m times of that of another person, then 


Age of first person - tm ^1 j yr 
and age of second person = t yr 


Ex. 3 Present age of Karan is 5 times the age of Shivam. After 10 yr, Karan will be 3 times as 
old as Shivam. What are the present ages of Karan and Shivam? Sol. Let the present age of Shivam 
be a; yr. Then, present age of Karan = 5x yr 

After 10 yr, the ratio of ages will be 3 : 1 According to the question, 
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i + ID " 1 

fa + 10 = + 10) 

fa + 10 = 3a + 30 
Ssr - 3* = 30 - 10 
2* - 2LJ => # : 


— ■ 10 

3 


, + - K&tovi V present sgp= 5 x 10 ■= SCyrand ShiTOn*? present age ■= lOyr 

Fut Track Method 

Hers, t = m m = 5 and it = 3 

Karan's present age = tm 


= toy 5 


(si) 

(Hi)- 


Shlvanis present age 


"(Hi) 

•■(Hi) 


50 K - = 50 yr 
2 


= 10 X- = lOyr 
2 


Technique^ 


if A yr before, age of a person was m times of age of another person. After t2 yr, age of a person 
will be n times of age of second person, then 

Age of first person 

and age of second person 


(n -1} + (m - D 
xn -rt v 


Ex. 4 5 yr ago, age of Sachin was 4 times the age of Vineet and after 10 yr, Sachin will be twice 
as old as Vineet. Find the present ages of Sachin and Vineet. 









Sol. 


L*t tba prtfiCnt Bgte of h rtfipfifcti vely. 

Con I 5 yi t^Op 

s - 5 _ A 
If - 5 1 


CftMlI After IDyr, 


£ - 5 ■ 4 (p - B) 
j-4 tf =-20+5 
ar - 4y = - 15 

£ + 10 _ 2 
j + 10 1 

r + 10 = 2 (p + 10) 
s + 10-2y + 20 

i - 2& = 20 - 10 
3 - 2p ■ 10 


On subtracting Bq.. (ii) JrouEq. (I), mgct 
x - 4y = - 15 

£ - 2tf - 10 

- + 


-2fl = -25 

2 2 


On putting value of |f in Eq. (i) ? we get 

25 


x - 4 x — = -15 => x - 5D 
2 

i=-15+50 = 36 


IB 


Hence, present age of Sachin is 35 jt and present age of Vineet Is 12 - yr. 

2 

Fnt Track Method 

Here, if = 5, ^ = 10, m - 4awi n = 2 

Then, Sachin’s present age = ^ i n ~ ^ 

m - n 

_ S x 2 (4 - 1) + 10 x 4 (2 - 1) 

4-2 

= 304JO = TO =35 
2 2 

Vineet^ present age = " 1) 4 *3 ~ 1) 

m - n 

_ 5(4- 1)+ 10 (2 - 1)_ 5 k 3+ 10 x 1 

4-2 2 

15+ 10 25 _*1 

=-= — = 12-yr 

2 2 2 


r - £) 

Technique j 














If M is as elder to N as he \s y fd(M^\ b 99 t P /v SI : ffP r iS?rf C/Pages of N and P is t yr, then 
N<M<P 


M-s ate .Sum Mages ofMaaJP .S wheres . Sirl 


Ex. 5 If Akshay is as much elder than Vinay as he is younger to Kartik and sum of ages of Vinay 
and Kartik is 48 yr, then find the age of Akshay. 


Sot 


Let present age of Akshay be j yr and be Is younger to Kartik by y yr. 


Then, Kgxtik’tf ngc - (i + y) yr and Viuay's og? ■ {r - y)yr 
Now, accoiding to the question. 

Sum of Ages of Kartik 411 d Vinay ■ 48 
[x + y) + [i - jr) = 48 




ir = 48 


48 

2 


■34 yr 


Hence, prewnt age of Akeb&y is 24 yr- 


Fast Track Method 

Present Age o£ Abb&y = = — = 34 yr 

2 3 


Fast Track Practice 


1. The present ages of Reena and Usha are 24 and 36 yr, respectively. What was the ratio between the ages 
of Usha and Reena respectively 8 yr ago? 

[Allahabad Bank Clerk 2010] 

(a) 7 :4 (b) 4:7 (c) 11:8 (d) 8:11 (e) None of the above 

2. Raju decided to marry 3 yr after he gets a job. He was 17 yr old when he passed class 12th. After passing 
class 12th, he had completed his graduation course in 3 yr and PG course in 2 yr. He got the job exactly 1 
yr after completing his PG course. At what age will he get married? 

[Allahabad Bank Clerk 2010] 


(a) 27 yr (b) 26 yr 




(c) 28 yr (d) 23 yr 
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(e) None of the above 

3. The average age of 8 children of a family is 12 yr. If the age of 7 children are 12, 8, 14, 11,9, 13 and 15 
yr, then the age of 8th child will be [RRB 2008] 

(a) 12 yr (b) 14 yr 

(c) 13 yr (d) 15 yr 

4. The ratio between the present ages of A and B is 4: 5. If the ratio between their ages 4 yr hence becomes 
14:17, then what is B's age at present? [RRB 2009] 

(a) 30 yr (b) 28 yr 

(c) 34 yr (d) Data inadequate 

5. In a family, the average age of father and mother is 35 yr. The average age of the father, mother and 
their only son is 27 yr. What is the age of the son? 

[SSCCGL2010] 

(a) '\2yr (b) 11 yr 

(c) 10.5 yr (d) lOyr 

6. The sum of the present ages of Varun and Kapil is 42 yr. The ratio of their ages after 5 yr will be 15:11 
What is the present age of Kapil? [RRB 2010] 

(a) 17 yr (b) 24 yr (c) 25 yr (d) 22 yr 

7. The average age of 9 students and their teacher is 16 yr. The average age of the first four students is 19 
yr and that of the last five is 10 yr. The teacher's age is 

[SSC (10+2) 2010] 

(a) 36 yr (b) 34 yr 


(c) 30 yr (d) 28 yr 


8. At present, Anil is 1.5 times ofPurratio between Anil and Purvi's ages 
will be 25: 1& What is Purvi's present age? 

[IBPS Clerk 2011] 

(a) 50 yr (b) 28 yr (c) 42 yr (d) 36 yr (e) None of the above 

9. The average of the present ages of Sachin and Saurabh is 36 yr. If Sachin is 8 yr older than Saurabh, 
what is the Saurabh's present age? 

[Allahabad Bank Clerk 2010] 

(a) 30 yr (b) 34 yr (c) 32 yr (d) 40 yr (e) None of the above 

10. At present Meena is eight times her daughter's age. 8 yr from now, the ratio of the ages of Meena and 
her daughter will be 10:3, respectively. What is Meena's present age? [IDBI PO 2009] 

(a) 32 yr (b) 40 yr (c) 36 yr 

(d) Cannot be determined 

(e) None of the above 

Raman's present age is three times his daughter's and nine-thirteenth of his mother's present age. The sum 
of the present ages of all three of them is 125 yr. What is the difference between the present ages of Ra¬ 
man's daughter and Raman's mother? [Allahabad Bank PO 2009] (a) 45 yr (b) 40 yr (c) 50 yr 

(d) Cannot be determined 

(e) None of the above 

12. The ages of Harsh and Sumit are 40 yr and 60 yr, respectively. How many years before the ratio of 
their ages was 3:5? 

(a) 15 yr (b) 20 yr (c) 37 yr (d) 10 yr 

13. The average age of a man and his son is 27 yr. The ratio of their ages is 8:1, respectively. What will be 
the son's age after 6 yr? [UBI Clerk 2011] 


(a) 6 yr (b) 14 yr (c) 12 yr (d) 8 yr (e) None of the above 


14. The difference between the the ratio between their ages is 7 : 8. 

What is the sum of their ages? [UCO Bank Clerk 2011] 

(a) 43 yr (b) 41 yr (c) 45 yr (d) 48 yr (e) 47 yr 

15. At present, the ratio of the ages of Maya and Chhaya is 6: 5 and fifteen years from now, the ratio will 
get changed to 9: 8. Maya's present age is [SSC CGL 2011] 

(a) 21 yr (b) 24 yr (c) 30 yr (d) 40 yr 

16. The ratio of the present age of Manoj to that of Wasim is 3:11 Wasim is 12 yr younger than Rehana. 
Rehana's age after 7 yr will be 85 yr. What is the present age of Manoj's father, who is 25 yr older than 
Manoj? [IOBPO2011] 

(a) 43 yr (b) 67 yr (c) 45 yr (d) 69 yr (e) None of the above 

17. Before 7 yr, the ratio of ages of A and B was 3: After 9 yr, ratio of their ages will be 7: 8. The present 
age of B will be 

[SBIPO2012] 

(a) 16 yr (b) 19 yr (c) 28 yr (d) 23 yr (e) None of the above 

18. The ratio between the present ages of Indira and Lizzy is 3:8, respectively. After 8 yr, Indira's age will 
be 20 yr. What was Lizzy's age 5 yr ago? 

[BOI Clerk 2010] 

(a) 37 yr (b) 27 yr (c) 28 yr (d) 38 yr (e) None of the above 

19. The ratio between the present ages of Tarun and Varun is 3:7, respectively. After 4 yr, Varun's age will 
be 39 yr. What was Tarun's age 4 yr ago? 

[CBI Clerk 2010] 

(a) 12 yr (b) 13 yr (c) 19 yr (d) 18 yr (e) None of the above 20.7 yr ago, the ages of A and B were in the 
ratio 4: 5 and 7 yr hence, they will be in the ratio 5: 6. The present age of B is 


[SSC CGL 2010] (a) 56 yr (b) 63 yr (c) 70 yr (d) 77 yr 


21. At present, Kavita is twice Sari t^?{flf£ %^‘SRWq ratio between Kavita's and Sarita's 
ages will be 22:13 What is Kavita's present age? 

[IBPS Clerk 2011] 

(a) 26 yr (b) 18 yr 

(c) 42 yr (d) 36 yr 

(e) None of the above 

22. The average age of a family of five members is 24. If the present age of the youngest member is 8 yr, 
what was the average age of the family at the time of the birth of the youngest member? 

[Corporation Bank PO 2011] 

(a) 20 yr (b) 16 yr 

(c) 12 yr (d) 18 yr 

(e) 21 yr 

23. Four years ago, Shyam's age was 3/4 times of that of Ram. Four year hence, Shyam's age will be 5/6 
times that of Ram. What is the present age of Shyam? 

[Corporation Bank PO 2011] 

(a) 15 yr (b) 20 yr (c) 16 yr (d) 24 yr (e) 8 yr 

24. The present ages of two persons are 36 and 50 yr, respectively. If after n yr the ratio of their ages will 
be 3 : 4, then the value of n is [SSC Multitasking 2013] 

(a) 3(b) 4(c) 7(d) 6 

25. The ratio of the ages of Ram and Rahim 10 yr ago was 1: 3 The ratio of their ages five years hence will 
be 2: 3. Then, the ratio of their present ages is [SSC CGL 2011] 


(a) 1:2 (b) 3:5 (c) 3 : 4 (d) 2 : 5 


26. At present, Palash is three times^?Hf^F^? c ^fl^P A ^fffS‘lS?ff 7 will be twice Amav's age, then how 
many times will Palash's age be in another 14 yr time with respect to Amav's age then? 

[IBPS Clerk 2011] 

(a) 1 (b) 3(c) 2(d) 1.5 

(e) None of the above 

27.10 yr before, the ratio of ages of A and B 
was 13:17. After 17 yr from now, the 
ratio of their ages will be 10:11 The 
present age of B is [SBI PO 2012] 

(a) 23 yr (b) 40 yr (c) 27 yr (d) 44 yr 
(e) None of the above 

28. 3 yr before, the average age of a family of 
5 members was 17 yr. Due to birth of a 

new child, the average age is same today. 

The present age of child is [SSC FCI 2012] 

(b) 3 yr (c) yi (t() 2 yr 

29. The age of a man after 15 yr is 4 times the age of that man 15 yr before. His present age is [RRB 2012] 
(a) 10 yr (b) 15 yr (c) 20 yr (d) 25 yr 

30. The present age of Ravi's father is four times Ravi's present age. Five years back, Ravi's father was 
seven times as old as Ravi was at that time. What is the present age of Ravi's father? [CDS 2013] 


(a) 84 yr (b) 70 yr (c) 40 yr (d) 35 yr 


31. Ravi's brother is 3 yr elder to his sister was bom, while his 

mother was 26 yr of age when he was bom. If his sister was 4 yr of age when his brother was bom, the 
ages of Ravi's father and mother respectively when his brother was bom were [CDS 2013] 


(a) 32 yr and 23 yr (b) 32 yr and 29 yr 


(c) 35 yr and 29 yr (d) 35 yr and 33 yr 

Answer with Solutions 


36 a ffiyrsmahboob.wordpress.com 

1- [a) ESfttpjired ratio -- .— = 7 4 

24 -a la 

3- [b) v Ago of K&jy when ho got trio jot) 

- 17 + S+ 2 + 1 = ^yr 

/. Age af Roju at the Lime of marriage 

- £3 +■ 3 - Zti yr 

3. {b) v Thiel age of 3 children 

= 8 * iZ = myr 

and total age of 7 children 

-13+* + 14+ 11 + 9+ 13+ 1&-03 
/-The of 3th child = 06 - 62 = 3 4 yr 

4. |a) Lot thn ages af A and E am *1 x and 
yr, respectively. 

According 1C the question. 

4X 4 4 14 

5x44 17 

=> 63ji 4 63 = 7Uje 4 56 

=> Ex 5S12 m X =6 

Hence, present age offlsSx6=3Dyr 
3. (ftp) v Total age of father and mothor 
= 35 X 2 = 70 yr 

and total age of father, mother and a on 
= 27 X 3 = H 1 yr 
Age of son = 31 - 70 = 11 yr 
ft. [a) iho prosonr ago of Vftrun ho x and 

pffMfiH eyv uf K<j.pil bo y. 

According to the- questions, 

X+F M 43 ...(l) 

Ay*J3C3, according uj Uwj qucstUm, 

After 5 yr, = — 

y 4 5 11 

=> 11x4 56=16jr+7& 

=? iix - 15y = 20 ...(ti) 

On solving Eqs. ID end (hi, 

11 v 4 t \y i 463 

[multiply try 11 it] Eq dll 
ltx -■ lEy - 20 
- 4 

26 y =442 
44? 

.„ F 

Hence, present age of Kapil = 17 yr 
7. [&) v Total aqe of 9 students and a teacher 
= 10 X 10 = Ifinyr 

Total age of first 4 KtudeEibs =4 X L * = 7 5 yr 
and total age of Last 5 students 
= 5* 10 =50yr 

Age d-J teacher = 16U - 76 - hU = 34 yi 
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S, (i?J Let age df Ruvi h x yr 
Then, age of Anil — 1 .Sx yr 
AMording to the question, 
1-5* + fl = 25 
x # b ta 


=» 27*4 144 = 2&*+£QQ 



Hence, present age of Purvi - 2S yr 
9, (c! v Total age of Sachin and Saurahh 
^36 X 2 - 72yr 
]^ot tscru of S*ur*pljh = jyr 
Then, age df Sachin = [x 4 S] yr 
According to the question, 

H 4 * 4 8 = 72 
=5 2s: « 64 

x £ 32 

Hi-mCtt, TJC^MlOt ago = 32 yf 

10. (a) Lor ego of daughter = x yr 


i'i Ag« of kfoena = e * yr 
According to the question, 

bx + a _ 10 

x 4 0 " T 

=* 24x + 24 * lOx + BO 

=> 14x=5G 

X = 4 

Hence, Meena's present age =4 x g = 32 yr 

Up Cd U* age of Anm&iVs tfaugfotei = x yr 


Then, age of Raman = 3x yr 
and age of Ramon's mother 


13 ur3 13 
= — x 3x = — xyr 
9 3 


According to the question. 

IS 


x 4 3x + —x «■ J25 
3 


=> + #x 4 13* = 1 2 R X 3 

125x3 

r. X = - = 15 

25 


Honco, required difference 



10 X 15 
3 


= 50 yr 


12* (dl Let X y t btfon, lllft ia.Lio or Uidix agts 
was 3: b. 

According to the question, 

40 x _ 3 

m -X~ l 


=* 200 - 5x = 1B0 - 3x ^ 2.x = 20 

x * 10 







13. (O Loi ages ol man arid ^m s m t Hi 0 ^ b - word P ress - com 
and h. yr, respectively. 

According to the question, 

a 9 

Hence, age of son after fcyr = 04 6 = 12yr 
14- [c> Lei ages of Mccna Mid Socma arc lx yr 
and Ex yr, respectively 
.". flr - 7x = 3 

/. X * 3 

Hence, required Siam = Sx 4 7x 

zlS X 3^ 45 yr 

15. [Cl Lei [.tie preseM ages of ivleyu and 
Chhaya arc fJx and 5x yr r respectively. 

According to the question, 

Aftar i & yr r 

6x 4 15 _ 9 

5x4 15 S 

=> 4Bx + 120 = 4&x 4 335 
3x =IS 
A - 5 

Honco r present ago of Maya = &X6±±3Dyr 

16. [ff) Let the present ages of Manoj and 
Wa&im are 3 a yr and llx yr, respectively. 

According to the question, 

llx ^ fib -7-12 
=* iia = bs 

+V * = B 

PreSffllL age of Munuj - 2 X ti = Lti yr 
Hence, present age of Manoj's father 

= 18 + 2B = 43yr 

17. [£?) Let the ages of A and B beFore 7 yr 
were 3 a yr and 4 a yr P respectively. 

+ v Pr&soni ego of a = + 7 

and present age of 3 = 4a 4 7 
Now, according to the question, 

3x + 7 + 0 _ 7 

1a 4 7 4 & B 

rn S4x 4 128 -28x + 112 
=& 4 a = i e 

A = 4 

Hence, present age of B - 4 X 4 + 7 

= 16 + 7 = aSyr 

18. [ft Let present ages of Indira and Lizzy are 
3 a yr and Hx yr, respectively. 

3*4fl = 20 s* = ta 

x = 4 

Hence, Lizzy's required age - flx 5 
= 32-S=27yr 

19. fel Let Tknm and Vanin's ages are 3h yr and 
7 a yr, respectively. 

?*r 4 4 = 39 =* V = 6 

Hence, Tanm's age 4 yr age 

- 3 X & - 4 = 11 yr 






2D- 
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ftf) Let 7 yr ago, ages of A and B are 4 x yr 

and 5x yF, raspBclively 
Then, present age of A = 4x +■ 7 
and prosnn i ago of K = bx + T 
Now, according to the queatlcm, 

+ A x + 7 +- 7 = 5 

5^+ 74 7 fi 


=> 24*+04 =25*+70 

Jr** 14 

Hence, fl r s pro sent age - S X 14 4 7 a 77 yr 
21. ((ft Let SariLa r H presanc digs = x yi" 

Than, EJTTlt&'S present age = Ex yr 
According to the question, 

2x 4 8 = 22 

x + B ° 13 

s=> 26* + 104 = 22* 4- 170 

4* = 72 
x=lB 


Hence, Kavlta s age = 2 a IS =■ 30 yr 
23, {fl} v Total age of five members of □ family 
■ 24 X £ ■ 120 

A Total age of four members ai tha time of 
hirth oF youngest = 120 - B X 5 

- 120 - 40 = SO yr 
BO 

Honcc, required avarage age = —= 20 yr 

4 

33* (f) 4 yr ago. tei Siam's ego =■ x yr and 

3 

EhyflflVs ogft = -x yt 

4 

Now, Ham' s present age ^ (x 4- 4) yr 
and Shyam's present age - 


According to tba question. 


- tx + 4 + 








4(bx + 40] ^6[3* 4- 32? 
20 * +■ 100 = 18 * + 192 
Ex a 32 
* = 1B 

Hence, present age of Shyam 

= - X Id + 4= 16 yr 
4 

fa*t Trails Muthihf 

3 b 

Hanti = 4 f i$ = 4 ,m = — said n = — 

^ ^ 4 e 

Then, Shyam d a present age 

L]jQ [m - 1? 4- m {n. - 1? 


rid 

-KH-KH 


fl IQ 


12 
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-ID _ l5 

12 fl -10 G 

- 9 “ 10 --12-* 16 yr 

12 

12 

24* ftf} Accurdiny let the gu.usliLi]] r 
30 +jt _ 3 
50 + n 1 

^ 144 + 4it = ISO +3n 

n tt fi 

25* rfl) Let 10 yr ago, ages of Ram uisd Ratiim 
ware a yt and Jx yr, rCBpoctlTOty 
Thsn r present age of Ram = (x + 10) 
and peasant age- of Rahim = + 10) 

According to thy question, 

* + 10 - 5 _ Z 

3 x+ 10 + 5^3 


3x + 45 = 6x -f- 30 
=* 3 x = 15 


I required ratio = 


5 + 10 
3 X & t 10 
lb * e 
25 


26. (fl} Let Arnav'if age = x yr 


Them Pa]ash J s age =s 3 -k yr 

According to cb.G question, 

3Lx + 7 = St x + 7} 

=> 3x 4 7 & 2x + 14 

x = 7 

Age of Aitiqy after 14yT^7 + 14^21yr 
and Palash's present age * 21 yr 
Horace, 

Faiash's age is one time of Arnav's oge. 

27. Let thy oges of A end h 10 yt- before 
were 13x yr and 17x yr r respectively, 

Them present age of A - 13x t 10 
and presanc age of B ^ 17x + 10 
According to the question, 

13* 4 10 4 3 7 _ 10 

17k + 10+17 11 

13x+37 10 


17 * + £7 11 
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=> H3.V -i- 297 = 3 70 x + 270 

27x ■ 2-7 

A X = 1 

pmani atft: uf j&= l7te 1 +■ 10 
■ 27 yr 

SJ8* Cri} 3 yr bssfora. 

Total agie of 5 menders 
= 17x5=a5yr 

A The prasanL -ayy of at! n 3 ambers of family 
= 3 5 + 3 X 5 = 3 00 yr 
Let the flflfe of r.hiLd. be X yr. 

/.Present averaye uj^a uf family ic]t;LijdLeiy 
the child. 

100 +• x 
B 

100 4- x 

=> 17 =- 

B 

x - loa - 100 ™ 2 yr 


29. (d) Let present age of man be x yr. According to the question, 


x + 15 = 4(x- 15) => x+ 15 = 4x-60 => 3x = 75 


x = 25 Hence, the present age of man is 25 yr. 


30. (c) Let present age of Ravi be x. Then, present age of Ravi's father = 4x Now, 5 yr ago, 


Ravi's father's age = 7 X Ravi's age => 4x - 5 = 7(x - 5) 


=> 4x - 5 = 7x - 35 


=> 3x = 30 

x = 10 /. Ravi's present age = x = 10 yr .•. Ravi's father's present age 
4x = 4 X 10 = 40 yr 

31. (a) When Ravi was born, his mother's age was 26 yr and his elder brother was 3 yr elder to him. 
.". Mother's age when brother was bom = 26 -3 = 23yr 
Ravi's father was 28 yr of age when his sister 


was bom and his sister was 4 yr of age when 




his brother was bom. 
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Age of father when brother was bom = 28 + 4 = 32yr 
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Chapter 

22 

Work and Time 


In this chapter, we will study techniques to solve problems based on work and its completion time as well as 
number of persons required to finish the given work in stipulated time. 

Suppose that you are a contractor and you got a contract to construct a flyover in a certain time. For this, you 
need to calculate the number of men required to finish the work according to their work efficiency. 

Important Relations 

1. Work and Person Directly proportional (more work, more men and conversely more men, more 
work). 

2. Time and Person Inversely proportional (more men, less time and conversely more time, less men). 

3. Work and Time Directly proportional (more work, more time and conversely more time, more 
work). 

Note While solving these types of problems, the work done is always supposed to be equal to 1 

Basic Rules Related to Work and Time 


RuleQ 


if a person can do a piece of ilran that 

person s 1 day's (how's) work = ^. 

Ex. 1 Vandana completes a work in 35 days. What work will she do in 1 day? 

Sol. We know that, if a person can do a piece of work in n days, then 

Person's 1 dAy s ji work » — 
n 

flei¥+ ft *35 

Required wrk done * — 

3& 


Rule ® 


f a person's 1 day's (hour's) work - r then the person wi I complete the work In n days 

n 

{hours}, 


Ex. 2 Kavi docs — part of □ certain work in t day. In how many days, will he 
complete the whole work? 

Sol. Wn know that* if & peraon'a 1 day’a work = ^ than the prison will complete the 

n 


whole work in n day*. 
Hcrc r 


2 

ft 


13 


. J , RaquiraU TLurnbE'r of diiys = 13 


Rule© 

If a person is n times efficient than the second person, then work done by 
First person: Second person = n : 1 and time taken to complete a work by 
First person : Second person = 1 : n 

Ex. 3 P can do a work 3 times faster than Q and therefore takes 40 days less than Q. Find the 
time in which P and Q can complete the work individually. 

Sol. We know that, if a person is n times efficient than the second person, then time taken to complete a 
work by 


First person : Second person = 1 : n 
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Time taken to complete the work by P: Q = K: 3K 
According to the question, 

Time taken by Q — Time taken by P = 40 
=> 3K-K = 40 =>2K = 40 

K = 20 

Number of days required by P = 20 and number of days required by Q = 60 


RuleQ 


If ratio of numbers of men required to complete a work is m : n, then the ratio of time taken by 
them will be n : m. 

Ex. 4 If 12 men can finish a work in 20 days, then find the number of days required to complete 
the same work by 15 men. 

Sol. We know that, if ratio of numbers of men required to complete a work is m : n, then ratio of time taken 
by them will be n: m. According to the question, 

Ratio of numbers of men =12: 15 = 4:5 Ratio of times taken =5:4 Let us suppose 15 men can finish a 
work in x days. Then, 20 : x = 5 : 4 

x = 16 Required number of days =16 



Track 



to solve the QUESTIONS 





If M, persons can do l/K, work in and M 2 persons can do W 2 work 

in D2 days working T 2 h in a day, then the relationship between them is 


M a D a W 2 = M 2 D 2 T2W a 

Ex. 5 10 men can make 20 toys in 12 days working 12 h a day. Then, in how many days can 24 
persons make 32 toys working 16 h a day? 

Sot Given that, My = 10, A/? = = 12 P J? 2 = ? T 

Tj - 12 h - 16s HI -20 and -32 

According to the formula, 

D| Tj W 2 = D 2 T 2 

=> 10 * 12 * ]2 k 32 - 24 w * lfl x 20 

^ = lt>xl2xl2K32 = lg = 6dtya 


Technique 


(1} if a can do a piece of work In x days and b can do the same work In y 

days, then (A + ej's i day's work «- + - 

x y x/ 

Time taken oy (A+ a] to complete the work=days 

x + y 

(10 if A can do a piece of work In x days, B can do the same work In y 
day and C can do the same work in z days, then 

Time taken by (A +■ B + Q to complete the work =-—-days 

xy + y?+ 2 x 

ill 1 

For it persons, their 1 day's work = —+—— 

x, x 2 Xj x D 


where, x-],x 2 ,X3,...,x n represents numbers of days taken by them to complete a work. 

Ex. 6 A can do a piece of work in 10 days and B can do the same work in 12 days. How long 
will they take to finish the work, if both work together? 








com 


ji a ± aay s mre ■ — 
10 


12 


(j 4 + 5]p6 1 dty’a work = — + — = ^ ^ = — diy 

10 12 60 ®D 

Aft K 

(A + complete the whole work in — days ■ &— days, 

11 11 


FlstTr^k IMhod 

Here ? t « 10 and ^ ■ 12 


Number ^ day* tak?n hy A and £ ■ ^ ^ * 10 * 5 — day* 

s+ if 12 + 10 11 


Ex. 7 If A can do a piece of work in 4 days, B can do the same work in 8 days and C can do 
the same work in 12 days, then working together, how many days will they take to complete the 
work? 


Sdl A's 1 days work= Bkl day h s work = C'kl da/a work = — 

4 & 13 

According to th& epieslloii h 

{A + B + C) 1 * 1 Jay’* wort = - + - 4 — = - * 3 * 2 = — 

4 8 12 24 24 

24 2 

(A + B + C) complete the whole work In—days-2—days. 


Technique® 


If A and B can complete a work in x days and A alone can finish that work in y days, then 


Number of days required to complete the work by s days 


Ex. 8 A and B together can do a piece of work in 12 days and A alone can do it in 18 days. In 
how many days can B alone do it? 

Sol. (A + BlVl d 4 y*H work ■ — and A T $ 14 &V 1h $ work ■ — 

12 IS 

£?V 1 day's work ■ (4 + 5) T a l dan^a work - A'z 1 danr’fl wwk ■ — —- 

12 13 

3- 2 m i 
36 *36 

+ \ Thnc taken by B to complete the work alone =3£ days 

Fut Track Method Here, Jr = L2 and </ = IS 

Tlmg tgk?n by B ■ ^ ^ x ■ ffidayE 

0 - ± 18-12 










(Technique;/ 
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If A and B can do a piece of work in x days, e and C can do the same work in y days and A and 
C can do it in z days, then working together 


A B and c can do mat work in 


2xyz 


xy + yz + 2 x 


nays 


Ex. 9 A and B can do a piece of work in 3 days. B and C can do the same work in 9 days, while 
C and A can do it in 12 days. Find the time in which A, B and C can finish the work, working 
together. 


Sol. 


(A + B'Je 1 day's woik= - 
3 

.(0 

(5+ Cfe ld4y’awork=i 

-cn) 

(C + jt}'a 1 day's work = + 

-tao 

Ftcifl Eqs. (i) 1 (ilj md (ill), ve 



n. ^ j rj , /iv j I, 11 1 12 +4+3 19 

2 f A + B + C 1 deye work ■ - + - + — ■-- — 

3 9 12 aa ae 

U + B + Oft 1 day's wort- —— - 12 

36 x 3 72 

T2 15 

(A + B + G) completes work hi — d&ys ortn3 —d&y?. 


Fest Track Method 

= 3s i/ = 9 and z = 12 
According to the formula 
Required time taken by A 5 and C - ■ 


2fijr i 


aj + jic + sr 

2x3x9x12 2x3x9x12 2x3x9x12 


3x9+9x12 + 3x12 27 + 108 + 30 

19 19 19 
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Technique® 


If a, men or b, women can finish a work in D days, then time taken by 
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men arwJ tawomen to complete the work =- ljzm — days 

* (3*0,+^) 


Ex. 10 If 6 men or 8 women can reap a field in 86 days, how long will 14 men and 10 women 
take to rear? it? 


SoL ft men=B women 

1 man - — - - women 
G 3 

14 men ■= — women 
3 

e* jji 

L4 men -I-10 woman = — + 10 = — women 
3 3 

Now,/!/, = a,Jrf, and £> a = ? 

3 

Accordin^t* tb* fnmmJEi, 

=? l=® y x 1 

Ot = ,X 86 * 3 = 24diqi» 


Fait Track Method 

Here, P| * ft, * Sfla ■ H ■ 10 and D ■ 8G 

w i. E6 x fi x B 

A Number qF day? =- ^ 1 L/ = -= 

(flai + t^bi) 14 x e + 10 x 0 


EG x G X 8 
172 


= 24 days 


(Technique^ 

if a can do a work In x days and s can do y% fast than a then b will 

100 x 

complete the wc»k in - days 
100+y 

Ex. 11 Kamal can do a work in 15 days and Vimal is 50% more expert than Kamal to complete 
the same work, then find total time taken to complete the work by Vimal. 

SoL Here, i ■ldda.yTi and p ■ 509t 

Now, time taken by Vimal = ^ J 

100 -h v 

^ _ 100 x 15 

100+50 


1500 

160 


= lOdays 


Technique 


© 

I 















If a men can do a piece of woM?‘ffi s 5P?(ct^ > feH , fl f £! p l5f^ c 6c[h do the same work in y days, 
then time taken to complete the same work by c men 


and a boys will be 


i 


-*7T 

ax by 


days. 


Ex. 12 If 5 men can do a work in 2 days and 3 boys can do the same work in 5 days, then find 
the time taken to complete same work by 10 men and 3 boys. 


Sal- Given, o = 5 , b = 3 ^ = 2 , £ = 5 , c — IDandd = 3 
Tixue taken by 10 men arid 3 boys = - ^ 




10 


3X2 3X3 


1 + 


* G 


d&ya 


if ai men and A boys can complete a work in x days, while a2 men and by boys can 
complete the same work in y days, then 

one day woricof 1 man _ (yfr 2 
one daywork of 1 boy ~~ -ya 2 ) 


Ex. 13 If 12 men and 16 boys can finish a work in 5 days, while 13 men and 24 boys can finish 
the same work in 4 days. Compare the one day work of 1 man and 1 boy. 

5aL Her0 b 4i - 12, ^ • 16s 5= ■ Gs * 13s 6^ ■ 24 *nd p ■ 4 
+ Cm day vOtk of I mats _ (t^ - 

One day writ of l boy (xoj - joj) 

_ 4x24-*x 10 
5x12-4x13 
_ Sfi - BO _ 16 _ 2 
GO- W S 1 


© 


( Technique 


If x takes a days more to complete a work than the time taken by (x + y) to do same 
work and y takes b days more than the time taken 

by [x + y) to do the same work, then (x + y) do the work in Jab days. 
















Ex. 14 When A alone does a than the time taken by (A + B) 

to complete the work, while B alone takes 9 days more than the time taken by (A + B) to finish 
the work. What time, A and B together will take to finish this work? 

Sol llc:rc, a = Ifiiui-db = 9 

According to the fonnidm 
RcquirLd time = voi 
Required time = <jTE x 9 

= 4 x 3 = 12 days 


Technique 




/A and B, each alone can do a piece of work in a and b days, respectively Both begin together and 
if 

a leaves ttie work x days before its corrfltetbn, men total time taken for completion 

of work will be given as r = —- days 

fa + b) 

(ii> 8 leaves the woritx days before its completion, then total time taken for completion 

of work will be given as T = { P + ?5 bays 

fa + b) 

Ex. 15 A can do a piece of work in 10 days while B can do it in 15 days. They begin together 
but 5 days before the completion of the work, B leaves off. Find the total number of days for the 
work to be completed. 


Sol 


A J s 5 days'work= — = Remaining work= 1 - - = - 
10 2 2 2 

[A + JJTs 1 day's wark= — + — = = — = I days 

10 15 30 30 S 

{A + B ) finish - work in 1 day. 

6 

{A + i?)wLU finish - work in - X G days or In 3 days, 

2 2 

/. Required time = 54 3 = A days 

FwtTraefc M*thOd Here.s = 10d*ys h * = lSday** = 5andT = ? 
According to the formula, 

Requiitd time - ^ - - US * 5 ) 10 , 20 * 10 .4x2.8 Aayn 

[*+4) 10+15 25 
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0 

Technique ' 


A and B do a piece of work in a and b days, respectively. Both begin together but after some 
days, A leaves off and the remaining work is completed by e in x days. Then, the time after which 
A left, is given by 

r jb-x}a 
a + b 


Ex. 16 A and B can do a piece of work in 40 days and 50 days, respectively. Both begin together 
but after a certain time, A leaves off. In this case B finishes the remaining work in 20 days. After 
how many days did A leave? 


3D 2 3 3 

So L B&2Q day's work= — = - ' Remaining work = 1 - — = - 
50 5 5 5 

M + Bfa 1 day*s work = — + —= ^ * * = — 

40 50 200 200 

q 

(A + 5)do^- work in 1 day. 

{A + B) will do - wot k in = - X — = — = 13- days, 
3 -5-0 3 3 

Fut Track Method 

Heie h a = 40 days, b - 50 days = £0 and T - ? 

I*- 1 )" . (SOzMil* . 


B + & 


(40+ m 


00 


Fast Track Practice 

Exercise© Base Level Questions 

1. A can complete a piece of work in 18 days and B can complete the same work in half time taken by A. 
Then, working together, what part of the same work they can complete in a day? 

«| »i 

“i 








2. A and B together can do a piece can finish it in 30 days. A alone can 

finish the work in 

[SSC (10+2) 2012] 

(a) 15 days (b) 18 days 

(c) 20 days (d) 25 days 

3. Aarti can do a piece of work in 6 days. In how many days will she complete the three time of work of 
same type? 

(a) 18 days (b) 21 days 
(c) 3 days (d) 6 days 
(e) None of the above 

4. A and B can do a piece of work in 6 and 12 days, respectively. They (both) will complete the work in 
how many days? 

[SSC CCL2012] 

{a) 9 days (b) 18 days 

(c) 6 days (d) 4 days 

5. A alone can complete a work in 12 days and B alone can complete the same work in 24 days. In how 
many days can A and B together complete the same work? 

[Bank Clerks 2009] 

(a) 6 days (b) 4 days 
(c) 10 days (d) 8 days 
(e) None of the above 

6. X can complete a job in 12 days. If X and Y work together, they can complete the job in 6%f days. Y 
alone can complete the job in 


(a) 10 days (b) 12 days 
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(c) 15 days (d) 18 days 

7. If 3 men and 4 boys can do a piece of work in 8 day, then 6 men and 8 boys can do the same work in 
(a) 2 days (b) 4 days 


(c) 6 days (d) 16 days 

8. A' can do a piece of work in x days and B can do the same work 3x days. To finish the work together 
they take 12 days. What is the value of x>. [CDS 2012] 


(a) 8 

9* 


(b) 10 (c) 12 (d) 16 


A cah do - of the woirk in S day* and B 
o 

can do - of the wort in IQ days. In how 
5 

many days both A and B together can do 


tha work? 

6J ?! day* fty ?1 days 

(bj 7 Relays 

(aj Nora of the ebows 


10 .A can do a piece of work in 4 days and B can complete the same work in 12 days. What is the number 
of days required to do the same work together? [CDS 2013] 

(a) 2 days (b) 3 days 

(c) 4 days (d) 5 days 

11. A can do a piece of work in 8 days, B can do it in 10 days and C can do it in 20 days. In how many 
days can A, B and C together complete the work? 


(&) 3—days 

11 

<t>> al days 

fcj 3— days 

11 

(d) 3^ days 

None oJ (he above 


12. A, B and C can complete a work m'tfwm&iwefflmtfm h and B in 5 h, how long will it take 
for C to finish the job alone? [SSC Multitasking 2014] 

(a} a - fi ib) 7 1 h (O) 9 h 41 h 
2 2 2 

13 .A and B can do a piece of work in 18 days. B and C in 24 days, C and A in 36 days. Find the time in 
which A, B and C working together can finish the work. 

(a) 8 (b) 16 (c) 24 (d) 36 

14. A and B can do a piece of work in 72 days. B and C can do it in 120 days. A and C can do it in 90 days. 
In what time can A alone do it? [SSC CCL 2011] 

(a) 80 days (b) 100 days 

(c) 120 days (d) 150 days 

15. A and B can do a piece of work in 10 h. B and C can do it in 15 h, while A and C take 12 h to complete 
the work. B independently can complete the work in [CDS 2012] 

(a) 12 h (b) 16 h (c) 20 h (d) 24 h 

16. A can do a piece of work in 10 days and B in 20 days. They begin together but A leaves 2 days before 
the completion of the work. The whole work will be done in 

[SSC (10+2) 2012] 


(a) 6 days 

fit 7 | days 

(c} 7 CteyS 

(d) 6 days 


17. A and B together can complete a work in 

3 days. They started together but after 2 days, B left the work. If the work is completed after 2 more days, 
B alone could do the work in how many days? 

[SSC CCL 2007] (a) 5 (b) 6 (c) 7 fa; 10 

18. A can do a piece of work in 10 days, while B can do it in 6 days. B worked at it for 


4 days. How long will A take to Am sKm s mmRgw$p ress - com 


fej 3^ days (fcj a| days 

J J 

(b> 3- days ftO 3- 

5 7 

W None of the above 

19. A and 5 can complete a job in 24 days working together. A alone can complete it in 32 days. Both of 
them worked together for 8 days and then A left. The number of days B will take to complete the remaining 
job is [SSC CCL 2012] 

(a) 16 (b) 32 (c) 64 fa; 128 

20. A contractor undertook to do a certain piece of work in 18 days. He employed certain number of men 
but 12 of them being absent from the very 1st day, the rest could finish the work in 30 days. Find the num¬ 
ber of men originally employed. 

(a) 40 (b) 15 (c) 45 (d) 30 

(e) None of the above 

21. P and Q can finish a work in 30 days. They worked at it for 10 days and then Q left. The remaining 
work is done by P alone in 20 more days. How long will P take to finish the work alone? 

fa; 30 days (b) 20 days 

(c) 60 days (d) 50 days 

(e) None of the above 

22. A and B can do a piece of work in 60 days and 75 days, respectively. Both begin together but after a 
certain time A leaves off. In such case B finishes the remaining work in 30 days. After how many days did 
A leave? 

(a) 25 days (b) 21 days 


(c) 20 days (d) 24 days 


23. Ajay can do a piece of work in 20 days. They work together for 5 

days and then Ajay goes away. In how many days will Sanjay finish the remaining work? [DMRC CRA 

2012] 

(a) 11 days (b) 12 days 
fc; 14 days fa; None of these 

24. A and B can complete a work in 8 days, working together. B alone can do it in 12 days. After working 
for 4 days, B left the work. How many days will A take to complete the remaining work? 

fa; 16 days (b) 18 days 

fc; 20 days (d) 22 days 

(e) 24 days 25.10 men can make a wall in 8 days. How many men required to complete the same work in 
halfday? [SSC CCL 2012] 

(a) 80 (b) 100 (c) 120 (d) 160 

26.6 boys can complete a piece of work in 16 h. In how many hours will 8 boys complete the same work? 
[Bank Clerks 2011] 

(a) W (b) 8 (c) W (d)M 

fe; None of the above 

27. In a hostel, there are 120 students and food stock is for 45 days. If 30 new students join the hostel, in 
how many days will the complete stock be exhausted? [SSC FCI 2012] 

fa; 38 (b) 40 (c) 32 (d) 36 

28. If 5 boys take 7 h to pack 35 toys, how many boys can pack 65 toys in 3 h? 

[Bank Clerks 2007] 

(a) 26 (b) 39 (c) 45 (d) 65 (e) None of the above 

29.20 women can complete a piece of work in 7 days. If 8 more women are put on the job. In how many 
days will they complete the work? [DMRC CRA 2012] 


(a) 4.5 days (b) 5 days 
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(c) 5.5 days fa; 4.5 days 

30.12 men can do a piece of work in 24 days. How many days are needed to complete the work, if 8 men 
do this work? 


[IDBI Officers 2010] (a) 28 (b) 36 (c) 48 fa; 52 fe; None of the above 

20 men can cut 30 trees in 4 h. If 4 men leave the job, how many trees will be cut in 12 h? [UP Police 
2007] 


(a) 72 (b) 80 (c) 68 (d) 79 

32.40 men can build a wall 200 m long in 12 days, working 8 h a day. What will be the number of days 
that 30 men will take to build a similar wall 300 m long, working 6 h per day [SSC FCI 2012] 

(a) 32 (b) 18 (c) 36 (d) 9 


33. If m men working m h per day, can do m units of work in m days, then n men working n h per day 
would be able to complete how many units of work in n days? 






34.20 men complete one-third of a work in 20 days. How many more men should be employed to finish 
the rest of work in 25 more days? [CBO 2007] 

(a) 15 (b) 12 

(c) 18 (d) 25 

(e) None of the above 

35.15 men complete a work in 16 days. If 24 men are employed, then the time required to complete that 
work will be 

[CDS 2014] 


(a) 7 days (b) 8 days 


(c) 10 days (d) 12 days 


yoursmahboob. word press, com 


36.20 workers working for 5 h per day complete a work in 10 days. If 25 workers are employed to work 
10 h per day, what is the time required to complete the work? [CDS 2013] 

(a) 4 days (b) 5 days 

(c) 6 days (d) 8 days 

37. A certain number of men can do a piece of work in 80 days. If there were 10 men less, It could be 
finished in 20 days more. How many men are there in the starting? 

(a) 45 (b) 50 

(c) 40 (d) 60 

38. A stock of food is enough for 240 men for 48 days. How long will the same stock last for 160 men? 
[CDS 2012] 

(a) 54 days (b) 60 days 

(c) 64 days (d) 72 days 

39.45 people take 18 days to dig a pond. If the pond would have to be dug in 15 days, then the number of 
people to be employed will be [CDS 2012] 

(a) 50 (b) 54 

(c) 60 (d) 72 

40. If 3 men or 4 women can build a wall in 43 days, in how many days can 7 men and 5 women build this 
wall ? 

[SSC (10+2) 2012] 

(a) 16 days (b) 25 days 


(c) 21 days (d) 12 days 


41.If 12 men or 18 women can do a will 8 men and 16 women take to 

finish the work? 

[RRB 2007] 

(a) 9 days (b) 12 days 
(c) 13 days (d) 10 days 

42. In a school, Mid-Day Meal food is sufficient for 250 students for 33 days, if each student is given 125 
g meals. 80 more students joined the school. If same amount of meal is given to each student, then the food 
will last fbkAT 2013] 

(a) 20 days (b) 40 days 

(c) 30 days (d) 25 days 

43.90 men are engaged to do a piece of work in 40 days but it is found that in 25 days, 2/3 work is com¬ 
pleted. How many men should be allowed to go off, so that the work may be finished in time? 

[SSC (10+2) 2008] 

(a) 10 (bj 15 (c) 20 (d) 25 

44.36 workmen are employed to finish a certain work in 48 days. But it is found that in 24 days only 2/5 
work is done. How many more men must be employed to finish the work in time? [LIC ADO 2007] 

(a) 16 (bj 18 (c) 20 (d) 22 

(e) None of the above 

45. It is given that 16 men working 18 h a day can build a wall 36 m long, 4 m broad and 24 m high in 20 
days. How many men will be required to build a wall 64 m long, 6 m broad and 18m high working 12 h a 
day in 16 days? (a) 60 (b) 20 (c) 30 (d) 35 

46.3 men can do a piece of work in 6 days. 

5 women can do the same work in 18 days. If 4 men and 10 women work together, then how long will it 
take to finish the work? [Bank PO 2010] 


(a) 3 days (b) 5 days 
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(c) 2 days (d) 4 days 
(e) None of the above 

47.3 men can do a piece of work in 18 days. 

6 children can also do that work in 18 days. 4 men and 4 children together will finish the work in how 
many days? 

[Bank Clerks 2010] (a) 10 (b) 6 (c) 12 (d) 9 (e) None of the above 

48. A man can do a piece of work in 5 days. With the help of his friend, he can do the same work in 3 days. 
In how many days can his friend complete the work? 

(a) 0 days ffcij 6 ^ days 

(c) 7 ttys 7 1 ttys 

(a) Nans of the above 

49. P can do a piece of work in 12 days, while Q alone can finish it in 8 days. With the help of R, they can 
finish the work in 4 days. How long will R take to finish the work alone? 

(a) 25 days (b) 34 days 

(c) 14 days (d) 24 days 

(e) None of the above 

50. A alone can do a certain job in 15 days, while B alone can do it in 10 days. A started the work and was 
joined by B after 5 days. The work lasted for how many days? 

(a) 4 (b) 8 (c) 5 (d) 9 (e) None of the above 

51. A mason can build a tank in 12 h. After working for 6 h, he took the help of a boy and finished the 
work in another 5 h. The time that the boy will take alone to complete the work is [CDS 2013] 


(a) 30 h (b) 45 h (c) 60 h (d) 64 h 


52. A and B can do a job together in Jff as 5. In how many days can B alone 

complete the work? [SSC (10+2) 2012] 

(a) 36 (b) 12 (c) 18 (d) 9 

53.16 children and 24 men complete a certain work in 18 days. If each child takes twice the time taken by 
a man to finish the work, in how many days will 24 men finish the same work? (a) 12 days (b) 24 days 

(c) 36 days (d) 48 days 

(e) None of the above 

54. A does 20% less work than B. If A can complete a piece of work in 7V£h, then B can do it in [SSC CGL 
2013] 

(a) 4 h (b) 6 h (c) 8 h (d) 10 h 

55. A takes twice as much time as B and C takes thrice as much time as B to finish a work. Working to¬ 
gether, they can finish the work in 12 days. Find the number of days needed for A to do the work alone. 
[SSC CGL 2011 ] 

(a) 20 (b) 22 (c) 33 (d) 44 

56. A is thrice as good a workman as B and therefore is able to finish a job in 30 days less than B. How 
many days will they take to finish the job working together? 

[RRB 2007] 

(a) 10 ! ft>) 11- (c) id (d) id 

4 4 4 3 

57. X can do a work in 16 days. In how many 
days will the work be completed by Y, if 
the efficiency of Y is 60% more than that 
of-X? [CDS 2013] 


(a) 10 days (b) 12 days 


(c) 25 days (d) 30 days 
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58.10 men and 8 women together can complete a work in 5 days. Work done by one woman in a day is 
equal to half the work done by a man in 1 day. How many days will it take for 4 men and 6 women to 
complete that work? [Bank Clerks 2009] 

(a) 12 days (b) 10 days 

23 

(c) 8- days (d) 4- days 
(e) None of the above 

59. A takes twice the time taken by B and thrice the time taken by C to do a particular piece of work. 
Working together, they can complete the work in 2 days. Find the number of days taken by A, B and C 
respectively to complete the work alone. [Lie ado 2007] 

(a) 12, 6 and 4 (b) 18, 9 and 6 (c) 24, 12 and 8 (d) 6, 3 and 2 (e) None of the above 

60. X can do 20% of a work in a day, Y can do 25% of the same work in a day and X, Y and Z together can 
do 50% of the same work in a day. How many per cent of work can be done by Z in a day? 

(a) 5% (b) 10% (c) 15% (d) 20% (e) 25% 

61. If one man or two women or three boys can finish a work in 88 days, then how many days will one 
man, one woman and one boy together take to finish the same work? [Bank Clerks 2009] 

(a) 46 days (b) 54 days 

(c) 48 days (d) 44 days 

(e) 60 days 

62. When A alone does a piece of work, he takes 25 days more than the time taken by (A + B) to complete 
that particular work, while B alone takes 49 days more than the time taken by (A + B) to finish the same 
work. A and B together will take what time to finish this work? 


(a) 35 days (b) 25 days 


(c) 15 days (d) 45 days 
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(e) None of the above 63 .X can do 1/4 of a work in 10 days, Y can do 40% of the same work in 40 days 
and Z can do 1/ 3 of the work in 13 days. Who will complete the work first? 

(a) X (b) Y 

(c) Z (d) Both X and Z 

(e) None of the above 64.5 men start working to complete a work in 15 days. After 5 days, 10 women are 
accompanied by them to complete the work in next 5 days. If the work is to be done by women only, when 
could the work be over, if 10 women have started it? [Bank Clerks 2007] 

(a) 10 days (b) 18 days 

(c) 15 days (d) 12 days 

(e) None of the above 

65.4 men or 6 women or 10 children can 


paint a house in 5 days. The painting is 
given to a couple and their 5 sons. They 
finish the job in [SSC Multitasking 2014] 

(a} — days (b) 5 — days 

60 11 

(c) 3 ^ days (d) it ^ days 


66.4 goats or 6 sheeps can graze a field in 50 days. 2 goats and 9 sheeps can graze the field in [CDS 2013] 
(a) 100 days (b) 75 days 
(c) 50 days (d) 25 days 

67. If 14 men and 12 boys can finish work in 4 days, while 8 men and 16 boys can finish the same work in 
5 days. Compare the 1 day work of 1 man and 1 boy. 


^ 2 ffcjJ l— yoursmahboob.wordpress.com 

<c)m 3 

68. If the work done by 8 men and 4 boys in 1 day is 7 times the work done by 1 man and 1 boy, then 
compare the work done by 1 man and 1 boy in 1 day? 

[CDS 2013] 

ft) i ^2 ft) 3 m 1 

Exercise © Higher Skill Level Questions 

1. A and B can complete a work in 12 days and 18 days, respectively. A begins to do the work and they 
work alternately one at a time for 1 day each. The whole work will be completed in how many days? 

[SSC CGL 2007] 

ft ) 1*1 ftJ 1<J 14| ft) 1*| 

d 3 -3 f 

2. In a factory, there are equal number of women and children. Women work for 6 h a day and children 
for 4 h a day. During festival time, the work load goes up by 50%. The government rule does not allow 
children to work for more than 6 h a day. If they are equally efficient and the extra work is done by women, 
then extra hours of work put in by women everyday are [SSC CGL 2012] 

(a) 5 (b) 3 (c) 4 (d) 9 

3. 3 women and 18 children together take 

2 days to complete a piece of work. How many days will 9 children alone take to complete the piece of 
work, if 6 women alone can complete the piece of work in 

3 days? [IBPS Clerk 2011] (a) 9 (b) 7 (c) 5 (d) 6 


(e) None of the above 


4. A contractor undertook to finish 120 men. After 64 days, he 

found that he had already done 2/3 of the work. How many men can be discharged now, so that the work 
may finish in time ? 

[SSC CGL 2013] (a) 40 (b) 50 (c) 48 (d) 56 

5. A contract is to be completed in 92 days and 234 men were set to work, each working 16 h a day. After 
66 days, 4/7 of the work is completed. How many additional men may be employed, so that the work may 
be completed in time, each man now working 18 h a day? 

(a) 162 (b) 234 (c) 262 (d) 81 (e) None of the above 

6. A, B and C can do a piece of work in 16, 32 and 48 days, respectively. They all begin together. A work 
continuously till it is finished, C leaves the work 2 days before its completion and B leaves the work 1 day 
before its completion. In what time is the work finished? 

(a) 10 days (b) 20 days 

(c) 15 days (d) 30 days 

(e) None of the above 

T* Bashmi can do a piece of work in 
16 day*, Ravioa can do the aame work in 

A 

12- days, while Oitika can do it in 
5- 

32 days. All of them started to work 
together but R&dhtni leaves after 4 days. 

Ravine leaves the job 3 days before the 
completion of the work- How long would 
the work loot? 

(a) 9 days (b) 6 days 

(c) 18 days (d) 5 days 

8. A contract is to be completed in 50 days and 105 men were set to work, each working 8 h a day. After 
25 days, 2/5th of the work is finished. How many additional men be employed, so that the work may be 
completed on time, each man now working 9 h a day ? [SNAP 2012] 


(a) 34 (b) 36 (c) 35 (d) 37 (e) None of the above 


9. A can build up a structure in 8 da^? has worked for 4 days and then B 
joined to work with A for another 2 days only. In how many days will A alone build up the remaining part 
of the structure ? [SNAP 2012] 

(a) 10 days (b) 9 days 

(c) 12 days (d) 13 days (e) None of these 

10. A, B and C can do a piece of work in 18, 24 and 36 days, respectively. They work alternately, first day 
C, second day B and third day A, fourth day C and so on. How many days will be needed to complete the 
work like this way? 

(a) 18 (b) 20 (c) 24 (d) 30 

(e) 36 11.6 men can do a piece of work in 12 days while 8 women can do the same work in 18 days. The 
same work can be done by 18 children in 10 days. 4 men, 12 women and 20 children work together for 2 
days. If only men have to complete remaining work in 1 day, then find the required number of men. [Bank 
PO 2010] 

(a) 36 (b) 24 (c) 18 

(d) Couldn't be determined 

(e) None of the above 

12. ^4 can complete a work in 20 days and B in 30 days. A worked alone for 4 days and then B completed 
the remaining work along with C in 18 days. In how many days can C working alone complete the work ? 
[SSC CGL 2012] 

(a) 12 (b) 68 

(c) 72 (d) 90 

13. A and B each working alone can do a work in 15 days and 25 days, respectively. They started the work 
together but B left after some time and ^4 finished the remaining work in 7 days. After how many days from 
the start did B leave? [SSC CGL 2012] 


(a) 3 (b) 5 (c) 7 (d) 9 


14. A and B can do a piece of work As they were ill, they could do 90% 

and 72% of their efficiency, respectively. How many days will they take to complete the work together? 

foj 7 2 ftj a <y 5 ft) io 

fe> 12I 


15. Consider the following diagrams x men, working at constant speed, do a certain job iny days. Which 
one of these diagrams shows the relation between xand;y? [CSAT2013] 



Diagram I 




(a) Diagram I (b) Diagram II 


(c) Diagram III (d) Diagram IV 

16. A, B and C can do a piece of work individually in 8, 12 and 15 days, respectively. A and B start working 
but A quits after working for 2 days. After this, C joins B till the completion of work. In how many days 
will the work be completed? [CDS 2014] 

(a) 5 - days fbj 4 - days 

9 7 

fcl 6 days fcfl 3 days 

Answer with Solutions 


Exercise© Base Level Questions 












yoursmahboob. word press, com 


I- (fl) A's 1 day's wort = — 

IB 

E T s 1 day's wart = i 

a 

1 | 

£ A + IE's l day's work = - + — 
13 la 

Q. (C) (A -I- Z?y& 1 day's work = — 

12 

E'k 1 day's work—— 

3D 

s 1 day's work = — ~ 

12 30 

_ 5 Z _ 3 

" fiO ~2D 


A = I 
18 0 


Fart Track Meth od 

Here:. X= 12 and Y = 30 
Required number uT days 
tty ia« 3Q 


Y X 30 1 a 

1 2x3 0 
IS 


Lby TechnkjLtfi 3J 


=3 2D days 


^AilnnR can finish r.he work In 2D days. 


El. £g] We have ibe important relation, 

More work, More time (days? 
v A piece or wort can be done tn b days. 

Three times oF wort of taois type can be 
done In 0 x 3 = 18 days. 


4- Eefi A's 1 day's wort = - 

i 

B's 1 day's work = — 
12 


(A + Bl's 1 day's work = ^ 4 — 

0 12 
= s + 1 = a = J 
12 12 = 4 

Hence* both wiii complete the work in 
4 ctoyS. 

Fast Tr3£k Mtftnad 


Here, x = G, and y = 12 
A Time taken by £A 4- B) 

[by Technique 2] 

xy G X 12 , , 

■ ■* ■- = 4 days 

*+y 12+fi 
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5. left A<$i \ day's work = 

12 

1 day's wort = — 

24 

[A 4- HFs 1 day's work 

= -L+_L 

12 24 

_ 2 + I _ 3 _ 1 

24 ~24 - e 

4 [A 4- H} will finish the work in 3 da yx. 

6. (c) 1 day's work = — 

12 

3 

fX 4 FI's 1 day’s wnrk - — 

2C1 

.-.F ! s 1 day's wort 

20 12 m 15 

A Number nf day's Laken by Y lo cnmplfiie 
the work ■ days 

*7 r fill Let the uiEn do the woik in a days and 
Lhe boys hi jb days. 


i + i=i 

H h H 


Now, § + ? _ £ 

a b \a b) ■& 4 

[from fcq. fij] 

So, fi men end 3 hoys can, do the same work 
in 4 days. 

S r f(f]i A’s 1 day's work A * — 

x 

B's 1 day's work B « — 

3x 

[A 4- Hi's 1 day's work 

= i + JL-± 

x 3o; 3x 


and given one day work of both A 
and 


B = — 

1Z 

— ^ —^48 m jf = 16 
2x 12 


9r [to A completes the work in 
5 X 2 ■ 10 days 
if completes the work in 

10 x| =*23 days 
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K p « A% 1 day^s work = — 

10 

F's 1 day's wort — 

25 

(A + F} r s t day's wort = — + 1 
10 25 

_ & - 2 _ 7 
50 ~~ 50 

r -_ <4 + will oofnpl&ta tho whole work in 



&0 l 

Required time = —- = 7- days 
7 7 


10, (b> A’e 1 day's wort ■ * 

4 

F's 1 day's wait = — 

12 

1 1 

£.4 + ift'S 1 day's wort = — +■ — 

4 12 

2+1 4 1 

=1 - != -- »P- 

12 13 3 

Days required by A and B Together to do 
the wort 

=---- 3 dip 

(A + FfS 1 day's wort 


11 ■ (Si As 1 day's work = — 

3 

1 

JFJ's 1 day's wort = — 

10 

G$ 1 day's west = — 

20 

£A + B + Q's 1 day's wort 

5 + * + 3 _ n 

B 10 20 40 40 

. L . (A + B + Q can finish the wort in 

40 7 

— days tir 3— days. 

11 11 

Fs*t Trask Mrthft! 

Hero, x = V r y= 10 r 2 = 20 

According iu die formula, 

l^rriB Mtosn by A, B and C te complex* 

the work-—- [by Tachniqufl 5] 

jscy + yz -+ zx 

B X 10 x StO 

■a - 

a k to + io K20 + 20 na 


1E0D 

80 + 200+160 


1600 

4 AO 

= □ — days 
11 
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12. (6) Let C nlcfw nan finish job Ijt, x b- 
According to the question, 

1 

Wort done by A B and C in i h. = - 

2 

=» i+i+i-i 

6 5x2 


=* 


lb - fr-6 
30 


i_ _ i _ 2 _ 1. 

x 2 6 5 

= — = A 

30 15 

jc = 7 - h 
2 

13. (6) (A + 5)'s 1 day's wd rt ■ * 

IS 

fB 4 Cl's 1 day's wart = — 

24 

£C +AJ's 1 day's wort = — 

36 

From Eqs. (iL £ii3 and [iii], we get 
2[A + B 4 Q’s 1 day's wart 

=-L + J-h-L 

38 24 36 

[A + i?+ C)'s 1 day's wui t = —_ 

72 X 2 

9 1 

72 X Z 16 

(A 0 + Q tan. complcu; tho work in 
16 days 

Fast Track Method 

Hare, x - 1S P y ■ 24 and z ^ 36 

According to the formula. 

Required time taken by A B and C 

=-- [by Tutiinlquu 4] 

xy -I yz + zx 

Z X1 8 x 21 x 36 

IB *24 4 24 X 36 4 36 X IS 

2X16 X 24X36 


1944 


■ 16 days 


14. £d + S^'s 1 day's wart = — 

[0 -I- C)'s 1 day's work = —^— 
12 0 

(A 4 C} H S t day's work ■= — 
90 

3£A 4 IS 4 Cl's 1 day's work 

UJL 

7a 120 90 

r* (A 4 B 4 CTs 1 day's work 
_ 6 4 3 4 4 _ 12 

360 X 3 3SO X 3 


1 

SO 








A'* 3 wrjrt = (A + LWVf^bpob.wordpress.com 

work (B + C)"& 1 day's work 

= J._1 _ 3-1 1 

" fiO 12a ~ 120 ~ ISO 
A alone can finish. m Jw. work m l£0 days. 


15. [d) A'% and f) p s l h work - — 

10 

S’ - '! and f7s 1 h work = — 

IB 

and A's and C'*\ 1 h work = * 

13 

A% fl r 5 and € r s 1 h work 

if 1 ± 1 I) II 1 

aUo is laj z 4 a 

Hence* f?‘ a- work in I h - — — — - — 

a IS 24 

B indHpendecLtly ran complete the work In 
34 h. 

1$. (a) Let the required days be x. 

A works l.br [x - 3 days, while £? works for 

x days . 

teoaxiing io thft fiuesdon. 

x - 2 jf . 

-* — ±± 1 

10 30 

=? ix - 4 + x = 20 

^ 3a = 24 

A k = 8 diiys 

Past Track Method 
Hera, a a ifl. b =. £p and x - 2 
Required umc 

[a - x) X h 


U 4 U 
(10 * 2(| *20 
30 1 


[by TfrfihfdgLLG 12J 


: S days 


IT. (b? (A -I- BJ's 2 day's work er 2 x - - - 

3 3 

o 1 

aemnining wwlt =]- — =- 
3 3 

1 

A will complete - ivork in 2 

3 

A will complete 1 work in 6 


A. r s 1. day's wort ® 

6 


1 


K r S 1 day's work = — - 

3 6 6 

- r - B will take 6 days to complete the 
work alone. 

16, (a) If s 4- day's work = - x 4 == - 
6 3 

r% 11 emairLliie work = 1 - - = - 
3 3 
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A's I day s work = —- 
IQ 

- work is finished by A in 
3 


( ,0 4H 


duys 


19+ (£) Lei £ vriLl Luke x days to compLyla thu 
raraaintog Job. 

AjtCbithrtg to the question. 


l + i = _L^i=± 

A F 24 A 32 


1 _ 1 _ 1 _ 1 
J~% 4 32~G6 

According to thy quuslioix 


£ = 96 days 


afl+iltXKl.l 

U B) B 


B X — + — i 

24 96 

1 + A 

2 96 




35 
J3 * 96 


64 


Henoe, B complete the remaining job in 
64 days. 

20, fafi Let the number of men at the beginning 
= X 

Given. M ! = x. = x - D- = 15 and 

i%-3 a 

According tn the formula. 

W t A “ ^ 

=> x xis =<x - 125 x no 

=> 3x = 5x - 60 

=> ^ 60 

X = 30 

21- (a) (P + Q)'s IQ day's work = J_ x 10 = 1 


Ramaming work 


■H) 1 


30 


- -work is dona by Pm 20 
3 

Whole work is dona by Pm 

3 

20 X - - 30 days 
2 

Ifi ? 

22, fcl P's 30 day’s work ■ — » — 
75 5 


Remaining work 


- 2 3 

11-pp - 


CO 75 


(A + B) r s 1 day's work 
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_ 5 + 4 _ 9 _ 2 

300 ” 300 ” 100 

3 

{A I B) do ~ work in 1 day. 

100 

.. [/I +■ B) wiU do - wort m — X- 

5 &3 

or in 20 days. 

Fast Track Method 

Here, a = 00 days,. b = 75 days, 

x - 30, T a ? 

[ij — J(1 ^ 

A HsquLred time - —- 

a + b 


= 5x- 


(hy Technique 13| 

(75 30fX50 45X00 _ 

—-=-= ^.u day*; 

m + 7& 136 

Kemd W Urn# = 20 days 

23 + {0 Ajay's 1 day's work = — 

25 

Similarly Sanjay's 1 day"* went = — 

20 

Ally's and 5aqjay r ? together 1 day's work 
1 + 1 _ 4 * B _ 9 
- 2 G 20 ” too ~~ ion 

Their 5 days work together 
= 5X1 day's wait 
& _ 45 
100 100 

Hemmnlog wort ^ 1 - 5 day's work 
45 _ 55 
100 100 

Now, this remaining work is done by Sai^ay, 
Let Sanjay tabes x days to complete it. 

Then, — x x = 

20 100 

_ 55*20 

x * - 

100 

A x *■ 11 days 

So, remaining work is done in 11 days hy 
Sanj-ay. 

Fa at Trails M*thiad 

Ham a - 25 days, h - 20 days, 

A r — 7 end F — 5 
According to the farmuiu, 

(b - Jt) X a 


T = ■ 


a + b 
5 _ (20 - jfl *B5 
45 

45 » 1QQ * Bx 
5* * 55 
x a t i days 


I by Technique 13| 
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24. (flj + H>'s 1 (Cwy's work = i 

E3 

i?'s I day's wcr* = — 

13 

a A r $ 1 day's wnrfc 

^ 1 _ 1 ^ 3 - 2 : _ 1 
" 8 t £ " 24 " 24 
A A can complete the wcrlc in 24 days. 

4 1 

ttuw r B r n 4 day's wurt = — = - 
IE 3 


Enmalning wort = t 


2 

3 


Ay, t-lme try A Lg Complete \hv wort is 
24 days. 

2 

A Time taken by A tn dc of the. work 


= -XE4 = IB days 
3 


25. ftf) Givan, JUT, = tQ 

O, = 8. M-t ='>an rt Ujc = 1 
Fiom iVf 1 D] = Af 2 I% [by TBchniqne 1J 
=> io *8 = te- A x i 

==* M a = 10 x & x 2 

A W a = * &0 

26, (cO uivcn, Mt = ti P m 2 = 2, T] =16 a. 


and T 3 ra ?. Wi - a- 1 
According to the fermuia, 

= J^WI 

A 0 X IS X 1 =3 X X ! 

0 


: 12 h 


27. (A Lei rood- stock will lx; exhausted in x 

days. 

Given, = 120, = 4& 

M 2 h I £0 + 30-1&0 
and ■= x 

Than, using M 3 Z> L = M 2 Z% 

=> 130 SC 45 a tSQ x x 

120 X 45 

A X = .——■— 

ISO 

29- (e? Given, JM\ = &, fldf- = 7 r 3j = 7 r r 2 = 3, 

Wj = 3B and W 2 = #5 

According to ibt? formula, 

MjT : = Mj/fjjW [by Technl^O 1] 

b x Tx6b = Ms Sc 3 *35 

5 X 7 Xfl5 05 , 


- 35 


Af a = ■ 


: — boys 
3 


35 X 3 
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29. <b] Given, M L = 20 
D, — 7 

m 2 = 30 -i- a = za 

amd £%> = ? 

Ustny forriJij]y, J?, = 

[by Technique 1] 

=> 20 X 7 = 2S K Dj 

20 X 7 




28 


5 daya 


30. fa] Given, AT, - 12. M z * 3. Dj s= 24, WJ =1 

W* ■ 1 

Act or ding to Lire formula. 

= MgEfel^ 

[by Technique 1 ] 
=> 12X24X1^8X1^X1 

_ 12 x 24 

^ S 

* 12 X 3 - 36 days 

31- fa} Given, M t * 20, T t = 4, HT, * 3D, 

M 2 =20 - 4 ■ 16 
T 2 = 12 and 1^ = ? 

According to the formula. 

Af]7iM£ = Ihy Technique 11 

=9 SO X 4 X Wfc = 16 X 12 X 30 

TJJ lexisxso 
■- 

20 X 4 

= 1 2 X 6 = 72 trws 

32- fa> Given, = 40,Wj = 200,1; = 8, 

D, = ia Af ? = 30,V^ = 300. 
r a = e^rf =? 

Then, using 

% = Af a ]£i£iqt I by Technique i ] 

=*40 X a X 12 X 300 - 30 X 6 X 1% X 200 

_ _40 X8X1ZX30Q** . 

■. --- Jt days. 

30 X6 X 200 

33, fa} Let the required mimher oF units of wort 
« X 

According to the formula 
= m and 1^ = x 

= MzT 2 D?W 


m X m X m X x - 

m * “ a 
X : 


n X n X n X nt 


mxn 

id* 

34, fa] Given, 2*! ■ 20, 

W a = ?0 + X 


W| - i ■ 1 - - * 

n 3 

Pi ■ 20 and * 25 
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According Lc Ilia formula, 

3*1 D } W £ = M 2 D^W f 

=> 20 X 20 4-l«P0 + Jt)X 25 X i 

UJ 3 

=> 20 x 20 x - ■ (EG + j 0 x — 

3 3 

=* 1BXZ = 20+Jt 

x - 32 - 20 - 1.2 


35. '£) Let the wnrt done ba 1 work. 

Here, J.-f t = 15, Di = 16, 6VJ - W 2 m 1 
U 2 - 24, - ? 

A According to the fbnxuila,, 

AfL °1 w 2 = [by Technique II 

^ IS X 16 X 1 =24 X X 1 




lb x 16 
24 


m IQ 


Therefore, 10 days fire required to complete 
the work. 


36. 


{0 Given, M 1 - 20, Mg * 25, 2", « 5, T 3 - 10 
D, = 10 and = ? 

According tc the fhrmulj. 


M] Tl Uj = [by Technique 1] 

20 X 5 X 10 ~ 25 X 10 X D, m 

20 K 10 . , 

£>, =-= 4 days 

25X10 


37. ffr| bet original number af men - x 
Tima taken by x ^ SO days 
Now, fx - 10) men can finish the work in 
fau + 20) - 100 days 
H*f m,M) = x J M- i =[x- mi J7, = BO 
and =100 
According te "Ilia lbrmula, 

Mxl^ = [by Technique 11 

x X BO = 100 X {x -10) 

=* Ex=10x-l0d 

=> lOx ■■ Ax = 100 33 x = 50 
Fa st T>s*k Method 


H^re. a = TO, i2 = 80 sod d = 20 
A Number nf men in aUrtlng 
A {D 1- d) 


10 X<80 + 20 ) 
20 


[by Technique 6] 
10 X 100 


20 


= b0 


38. {{ft Given, Afj = 240, D, = 4B, = 160 

and = ? 

AptsjrdiFig to ibn formula, 

.WjlJj = [by Tfinhnlqi.ua t} 

=i 240 X 48 = 160 X ft 

340*48 







59. (6) Given. M = 45, a = 1 goursmahboob.wordpress.com 


M z ^? r D^ =15 
By using the formula,. 

M 1 [by Technique 1] 

dSKlS 


M P 


15 


p 3 X IS 


=> M 2 = 54 

4D. (d) 3 men — 4 women 


41, 


} 1 Elian = — women 

3 

7 men + 5 women 

-H-K 


vi'Ornr:n 


itf- * 4, Bl * 43, V ? = Pfe = ? 

and = Wz = 1 

According Id Lho ftrmulfi, 

M, = MyJJL.tV, 

ATt 

=* 4X43X1 = — K ft « 1 

3 

r % ^=3x4= 13 day* 

(a) i^: men = 18 women 

tfl 


1 man — — worTKfl 

12 


Ifl 

3 men ■ — K & 

n 


1 E women 


Given, M t = 1& = 12 + 16 = 2& 

n = 14 r B 7 and m 1 

According to the formula, 

=* IB X 14 X 1 ®2S X Ife X 1 

iaxi4 

■■ J-3 


23 


9 days 


Favt Track Method 

Hare, = !£, bj *18, 

% ^ 

dumber of days 

-O.-a-.b] 


IS and D m 14 


"I - 3] 

14 x 13 Kia 


tby Technique &] 


8 X IB +■ 12 X 16 
14 x 12x13 


33G 


= 9 days 


42. (d) JJ'i =250. =23 day, 

per day meal CVi=ftT»=lEEg 

M* = mo + SO) = 330 and Efe = 7 
According 10 ihe formula, 

M-_ £4 W d = 








=> 250 ^ 33 x 125*330 x ^^ahboob.wordpress. 

m 0 ,= *™*!! 

330 

m\ Lh = 25 days, 

43 . (b) Let x men & re. allowed w go off. 

M t =m r Dj = 25, Dg =1 5 
2 


com 


w. 


Z-I 

3 3 3 


fcf 2 = 00 - J£ 

According 10 the* formula, 

Mi I?! H£» = [hy Technique 1] 

.2 

3 

76 = 90 


>(90 X 251 


©■ 


tea - x] x 15 x 


90xa&xi = io m ■ 

3 


x) = 




+ r s x =* so - ?s 

44. [&) Let x men Eire employ Ed. 
Given, M 3 - 36, Hf 2 » 36 + x r U] 


IS 


24 r 

? P ^ 

U? = 24. EV] =-1^=1--=- 
5 5 5 

According to the formula, 

Wj = MbjOjWj (by Tseholqu* 11 

■Q Ji 

=y 36 x x - = (36 + *1 x PM x - 
5 5 

-> 36 X 3 = 2 06 + x) -> 100 = 72 + 2x 

36 

.. x sr — a IS men 


45 - (0) Given, M x =±\$, T\ - IB. 

W T =36 X4 *24, A =30and M 2 = 7. 

T 2 m ia G4 X 6 X 18 r - 16 

According to the Formula, 

MlDlSl = Techfliqua tl 

Wi 

16 K2Q X IB _ M 3 X 12 X 16 
36X4X24 64 X 6 X 18 

15 _ M e X £ 

3BX24 64X6X18 

A M 2 = 60 men 

46 . (a)ox 6) men -fi X18) women 
IB men = 9(1 women 
A 1 man ^ 6 women 

A 4 man +10 woman 

==4X& + 10 =30 women 
Given, == ilf 2 *= 20 r Dj ■ 18, 

[y 3 K jb 1 and £% ^ ? 

According to the formula, 

= M 2 DzW x 

=* 5x18x1* 30 Xj^Xl 

_ 5 X IS 

A Dg ■=-= 3 days 


ao 
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47 . ttft 3 men = 6 children 
=* l man == 2 children 
4 men + 4 children 

4 

= 4 men +■ men = 6 men 

Given, ^ 3, M E — S, si 1 g r 

=W l = l and EJj = 7 
According tc iho formula, 

M 1 £3| = JxTgJ^W, 

=> 3 X 18 X 1 = 6 X ^ X 3 

3 X IB 


J% = 


^ d^iyS 


4® + (JAue] and his frJeridJ's 1 day's wurk = i 
Men's 1 day's works. i 

1 Ls friend's 1 day* work ------ 

3 5 15 

Hence, his mend can compleco cha work an 

16 -7 1 j 

— = 7 - days 

2 2 

49+ ftJ} P'S 1 duy'-a wart = — 

12 

0‘s 1 days work - 1 
8 

{P + e 1 day's work 

1 f 1 ^ 1 +3 
~~ 12 3 " 24 

_ _ 5 _ 

34 

(f p -I- C? +■ J^J's I day's wort = — 

4 

A iTa 1 day's wort 

1 _ & 6-5 1 
4 24 24 24 

a H win finish the work alone in 34 days. 

A Required time - 24 days 

50, A's 5 days' work = ^ X5 = ^ 

15 3 

Remaining work - 1 — ■ — 

3 3 

A \A + fl) r s 1 day's work 

_ 1 + 1 _ 2*3 
IS ID 30 

- A- 1 

30 0 

2 

A -work will be finished by {A + 13)1 in 


^ xb days or sn a days. 
a Total lime Latch = fl6 + 4) days = 9 days 
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51. CC5 Uucrts 1 h ta&fk = — 

13 

c | 

Me&on“s b h wort = — =- 
13 2 
1 1 

Remaining w&rk = 1 — - = - 

3 a 

RemiinSfif wyrk ten tie finished aft & h lute I 
work can he finished so 3 X 5 = 1 0 to¬ 
ll II 1 1 1 

__ 4- _ E rv ==> » 3 __ — B — 

32 £ 10 B 10 12 60 


Hay can complete the wait in GO K. 

52. (g) Time taken by A cn complete a work 
- X rfraysi 

Time taken by f? io complete the same 
work = days 
According Lu Uiy question,, 

2a- 12 


X 

3 

2x 


3 

12 

3X12 


= is 


Time taken by I? to complete the sajne wort 
= 2x = 2 X 1S ±± 36 days 

S3, (b) According to the quoslinn, 

2 children ■ 1 man 

.\ [16 eiuldren + 24 men] =(B ■+ 24) men 
- 32 man 

Given, AJj 3 22.. - 24, D, - IB, 7 

and = 1 

According to the formula, 

W= m 2 bm 

=> 32 x IS x 1 =5w x ^ x l 

33 * te 




24 


- 8 H 3 1 24 days 
54. (6) Let time taken by 6 -• x 

i 

Effleiesiey - 

Time taken 


So. if B is 100% afficionb then A is BQ% 
efficient. 

ao _ X 

100 *£ 

2 

a = e ji 


So, 


5S_ (cfj Loi tune LAkcfi by b = * 
Then, time taken by A = 2* 
and time taken by C - 3x 
Aeuurding to the question, 

111 1 
— # — * — 3 — 
A 2* 3x 13 
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+ S + 3 12 


0 I 3+2 


x 


2 

x = 22 

. J . Required numbai of days 

b= 2x ^ 2 X 22 a 44 days 

5©, (Cl Let A Lakes x and. B tales 2x days to 
finish ttu job. 

Accordto the cjoesiicm., 

'3x - x = SO 

r+ * = !?£ = IS days 

a 

.% B r s time to complete tbs work 

^3jt = 3><1S = 45 days 
/+ M + J3^ J s 1 day's work 

■ J_ , 1 _ 3+ 1 _ 4 
16 4& 46 45 

45 

A (A + Bj will finish the work in = - days. 

4 


45 

Required time <* — i 
4 


if- days. 
4 


57. (a) Ratio of tirejes taken hy X 
and F=tfiO ;tQQ = 1-6:1 
Suppose y utlcas y days to do the work. 
Tb€.n r 16 ; 116 ,y 

16 Kl 


1.6 


=10 days 


SS+ tfij Aotmdiiiy to tho {jufiStiGiL 
1 man = 2 women 
10 men 4- 8 women 

— (20 + 8] women = 28 woutien 
4 men + 6 women - [8 + 6) women 

=5 14 woman 

Given, Afj - 2B, Mg « 14, H L - E* Dg « ? 
and WJ - W% ~ 1 
According to the foimnla, 

M } D^W 2 = MgDgWy 


28 X 5 * 1 i 
% = 


2B X 5 , 

14 


10 day? 


(ja} Lei a h ^ and C iaic x r — and — days 
2 3 

respectively to complete Lhe work. 

(A + B + CTs 1 day's work 

,i + i + I=e 

% X X X 

6 1 

According Lo the question, — ^ — 
x 2 





I as r l A 4- H + C3's 1 day's wort = - 

L a 

=> * = 12 

^ Time taken by A to complete 1-ho work 
— 12 deyE 

Time taken by B to complete the work 
si 2 = G day* 

a 

Time taken by C to complete the work 

13 . . 

= — =4 days 
3 
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60 r to) Wort done by (x + y + zj in 1 day 

= 50% : 


Work done by x in 1 day = ZD% ™ 

Work dene by y jp t day = 25% = ^ 

Wink dune by z in 1 day 

1 1 1 10-4-5 

s =m - 

2 5 4 


20 


= — = 5% 
20 


61. If] 1 man ■ 2 warn an rs 3 boys 

« t man -I- 1 woman + 1 boy 

= 2 1 ) ~ 

Hm *r 1 =a«i = ^>Di=8afliMiCfe = ? 

According to the formula. 

M]!)] = sj 2 a-2 

fjf, 

Haguired number- of days 

= 3 - - - aa = 3 X 2 X a = 48 days 
11 


62. {ai> According to tho formula. 

Required time = -Jab [try Technique 91 
where, a = 25 find h = 49 
Required time = ^5 X 49 ^ 5 X 7 
■k 35 days 

63, [jtf Tima taken to complete tha work hy X 

= 10 X 4 ■ 40 days 
Time take eh to complcto tho wort by 
i nn 

Y =40 X = IDO days 
40 

Time taken to complete the work by Z 
= 3 = 39 days 

Hence, Z will complete the work firsc. 
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64. (tf A'C.r-W'din# to th« ^ 


S men's 1 day's work = — ..,( 1 ) 

1 & 

1 1 

b man's b day’s work - — xi-- 
1S 3 

Remaininq wqrl ^ 1 - ^ =s ^ 

3 3 

£ 

& man + 10 woman can do of iha work in 

3 

& days. 

+\ h FPVU?1 I 10 WOtttffl a?Fi do ibu who I* of 
1B 

the work Ln — days. 

£ 

+"- (& men + ID women's) 1 day’s work 


IB 

ID women's 1 day's work 


...fii) 


- — 5 man's 1 day's wcuk 

IB 

_ 2 _ __ J_ = _l 

15 IS IS 

10 women can finish the woik in 15 days. 
6S. (&) 4 men - 6 woman s IQ children 


1 man = — children 
2 

fj 

1 wtmuiEi — - diildren 
3 

Mow, 1 couple + 5 children 

- 1 man + 1 woman + S children 

= f- + - + &)=— children 

U 3 } 6 

According 10 the formula, 

= M £ L* t r 
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% 


00 

u 


5 ™ days 
11 


66 - u0 of field gre^od by ^1 goats in 1 day 
1 

H _ 

50 

Fart oF field grazed by 1 goat: in 1 ds? 

\ \ 

50 X 4 2 GO 


4 g = B s [here, g = goacs, and s = sheeps] 



Now, Sy + 9s=^y+9x-[j 
3 


= 2^ + 0g = 8 g 
.'pfl goals can gra™ Lhe field in 

’ = 2S days, 

o 

200 


67- (a? Here, ri| =14, =10p x = 4. = 8 

“ 3G and y ^ 5 

One day work of 1 man _ {yb £ - xh}) 

On* daywork of i boy {x^ - 


[by TachnLqrie &1 

5 X Id -4 X 12 
A x 14 -b x8 


ao 4a _ 32 2 

E0-4O 16 ! 


68. (Cl llsre, ci] p=a r i>, ■ 4, % ■ l r ■ 1 
and n = 7 

. Work done by l man _ [nb z - 
Wort done by 1 hoy • na^) 

[by TechnitiLiB 10] 

7x1 -4 3 

~~ a - 7 x i " l 


Exercise © Higher Skill Level Questions 


1» tb ) (A -l- ifc's 2 day r s wort = — + — =■ — 

12 IB 33 
5 1JJ 

(A + fil's 14 day's work = — X 7 = — 

30 3& 

35 1 

fttmeJnJng work = 1 - — = — 

M 30 

Mow, It is Om mm af A, 

iVs 1 day's wort= — 

12 

l "h — work is done by A in 
30 
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T^rtcd time L4jkhul = 14 - dap, 

a 


2- (to Lon extra hours □ day are x. 

According to the formula, 

Jb, Twhrjquo 1] 

»S Vf £ 

1 X 1 X (0 + 43 lXlX(G+6+jfl 


1 


1 


1 

2 






yoursmahboob. word press, com 


3 

=? »X1Q x 

a 

=> 15=12+* 

jr = 15 - 13 =3 

Exits hours &f wort oworyday arc 3. 

3- (di Since, 3 xvomon + IS children complete 
work Ln 2 days. Therefore, (3x3) women 
+ US X3 children complete wort in 1 day 
winmnn -I- 36 children compI cslt: work 
in 1 day. 

Wort of 36 children for 1 day si — i = ™ 

3 3 

7 wdr'fe of e for* 1 ihry = l] 

L 

£ 

.*,36 children do part of the work in i day. 


3 

36 children can do the wort m days. 


if children can do the wort in 
^ X 4 Jj = 6 days 


4, id) Ginn, M 1 = 130, J/ a = 120 - x 


D{ = 64, =00 

W l = 2 and Vfo= 1 
1 3 2 3 


According u* the formula, 

'A I X?1 _ AJ-’jDt; 

m w z 

i£ 0 *G 4 tiao-^Mdu 


[by Technlqua 1] 


2/3 

ISO X 64 

a * so 


1/3 

:{12Q - at] 


=?■ Cl 20 - v) = 04 
x * 120 - 54 = 5S 

Now, 36 men can he discharged on finish 
the wort in time. 

5. [&) Remaining work ■» | l ~ 

Remaining period ■ [92 6GJ » 2G days 
Let the number of additional men - x 
Given, M 3 ■ 234, = B6, Tj s: IB, 

tV, = ^, M* = *234 4- j0, - 26, 

T s = ld r V^ = - 
7 



Atcurding In tilt question. 

m 1 w £ t 1 N-fllffaDz [by Technique 1] 

=& 234X 3 Xi6x6G 

7 4 

= (234 X Jfj X X IS X Zfi 






234 + x = 


yoursmahboob. word press, com 

3 X 66 X } f> X 


4 X 26 X 13 
=? 234 + x »36 X 11 - 396 

x m 39G 234 n 162 

Additional men to be employed -=162 
■6. (£} Let the wort be finished. in x days. 
Then, A's x day's work. + (x — 1} days 
work + Ck {x ~ 3 day's wort = 1 
2 , 


A + ^ll + ^_ 

IE 12 4S 


1 % 3 

5x+3x 3-H2JC 4 


16 


- 16 


=* llx-7 = 96 

=> 11* = 103 

103 ri 4 

A x = -* 9 — days 

11 11 

J 7- (a) let the work tasLed fat x daya. 

Then, Rasbmt'a i day'? wart + Rwinfl'B 
(x ~ 3) day '5 + Gitika's x day 1 * work 3 1 

A v - 3 x 

=* — + . + — ■ 1 
16 13 i 32 

5 


64 32 

5 (X - 3H- Ex- 


64 4 

7ir-lS=4B 
48 + 15 _ 63 

7 'T 


ft days 


S- (£) According to lb* formula, 

tftPjTi ^ M- 3 D^T a 


Lhy Technique 11 


Given,, M] ■= 106 —26 T* 

Now, lac che addicinnaj men he x. 
Then, M 2 - 105 +■ x r T 2 ^ 9 

*h e2S 

and Wj 


= 8 r W y m - 
5 




5 5 

On puLtintj ihese values in Lhe above fomufa, 
105 X 25 X B {105 +■ x) X 25 X 9 


2/5 

105 X 8 


3/5 

n 06 + xfrxfl 


2 3 

105X4 -{105 + x) X3 
105 X 4 = 105 X m 3 + 3x 
3x - 105 
x = 35 met] 


=? 

=s 

















9. <4 A'S l (Ws work = i yoursmahboob.wordpress.com 
ft 

Bz 1 day's wort m breaking the bulldog 

= i 
~3 


Wow. eic cording- to the question, 

*‘s 4 day's work = 4x1 = 1 

ft Z 

Now, A'a end B's 2 day's work 



Tata] work dona in 6 days 

1 . /- 10> 13 - 10 £ I 

■ — + - =-■ — ■ — 

2 V 24 ) 24 24 12 


Remaining wort *= I - — = — 

12 12 

Now, tVBS to CO nip Jot 0 iho work, go A can 
complete in x days. 


i v ii ii x a 

-XJfx —4 X = 

ft 12 12 

11x2 _i, 

k =-= 7 - days 

3 3 


10 . If) Work dodo in first 3 days 

= Jl + ±4 _L=_i±l±l = 1 

la 24 36 72 B 


■/Time tattn to complete ^ pert of work 
= 3 days 

.'.Time taken in complete the whole work 
= 3 X d =24 days 


11 h |0 b X 12 men = ft X IB wtiraen 


» IS X 10 children 

=> 12 men = 24 women - 30 children. 

^ 2 men = 4 women = 5 children 

New, 4 men +12 women + 20 children 
« 4 men + 0 men + E men ■ 1ft 

men 

Time to de remaining wurk far1 

= <6x12-18 x33=36days 
A Required number of men to brush the 
work in 1 day = 3G 

4 1 

12, f0 Work done by A In 4 days =s — e 

20 5 

1 4 

RomeLrtLng went = I - - = — 

Let C can working alone complete the work 
in x days, 

According to the- question, 

IS ^ 13 _ 4 

30 T” h 

=> IS (jc + 30) x B x 30x 
BOx + 2700 = 12UJC 





=> 3Ox = 2700 
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x = 90 days 

13. (6) Let B left the work after x days from the 

start. 

According to the question, 

x x + 7 „ — +-= 1 

25 15 

3x + 5x + 35 „ 

=>-= i 

75 

40 => 8x = 75-35=>x = — 

8 

x = 5 

(a) Because of illness, 

1 1 A's 1 day's work = 90% of - = — 9 10 
B's 1 day's work = 72% of— = — 18 25 
/. (A + B)'s 1 day's work 
_ 1 l_5+2_7 

10 25 50 50 


Hence, time taken by them to complete the 




work = — days = 7 - days. 7 7 
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15. (d) As the number of men increase the number of days taken to do the work must decrease which means that dia¬ 
grams II and III are ruled out. Moreover, the men work at constant speed which means that in no case will the work 
be done in zero days no matter, how many men are put to work? Thus, diagram I is ruled out because, here the graph 
touches the zero line on both the axes. Thus, the right answer is diagram IV 


16. (q) Work rtonfi by A and D in 1 day 
_ 1 = _5_ 

S 12 24 

2 day's work uf A and E - — 

24 

After 2 day'ii A left the work 

PtemMrkllw wurk == I - — = — 

24 24 

Onu day wort id E and C LugeLher 
t 1 _ 9 

~~ 12 IB ~6D 

So, the nymbcT of days required by 5 and C 

to finish wort 

14724 14 60 35 

= m K — =c — 

9/E3Q 24 9 9 

.* To cal days to oomploto the wort 

, ^ 35 53 _ 3 , 

» 2 +■ — w — * 5 — days 

fl @ 9 
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Chapter 

23 

Work and Wages 


Activity involving physical efforts, done in order to achieve a result is known as work. 

Money received by a person for a certain work is called the wages of the person for that particular 
work, 

In other words, we can find the entire wages of any person by the following formula 


Entire wages ■ Total number of days X Wages of 1 day 

of any person 


For example If Arjun’s monthly wages ? 4200 and he worked for all 30 days, then his daily wages 
will be calculated as Total wages = Number of days x Daily wages 4200 = 30 x Daily wages 

Daily wages=-^- =7140 

Important Points 

Wages is directly proportional to the work done. It means, more money will be received for more 
work and less money will be received for less work. 


♦ Wages is indirectly proportional to the time taken by the individual. 




♦ Wages is directly proportional 

For example If Karan can do a piece of work in 10 days and Arun can do the same piece of work 
in 15 days. Then, ratio of Karan and Arun’s wages will be 15 :10 i.e., 3 :2. 

♦ If X, Y and Z can do a piece of work in d\, a\ and d3 days respectively, then ratio of their shares 
is 

d2 d3 djdi dj d2 

Fast T rack Formulae 

to solve the QUESTIONS 

Formula 1 

If A and e can do a piece of work in x and y days respectively, the ratio of their wages will be y: 
x. Then, the wages earned by A and e will be 

a'swages 

J <+ y X + y 


Ex. 1 Akansha can do a piece of work in 6 days, while Vasudha can do the same work in 5 days. 
If the total amount to be given for this work is ? 660, then what will be the share of Vasudha, if 
both work together. 


Sol* Tlu»tal]Hihrj-Ak*ii3hA= fidbya 

1 day's work ■ - and tim* taixn by Vreudha = 5 days 
6 

1 day’s work ■ - 
5 

TbtaJ amount earned * ? 000 

r"+ Ratio of their incomes =■—:—= 5 : 6 

e 5 


Ve^udha's share = 


5+ G 


x G=f3G0 


Formula 2 





if A, B and C can do a piece of v\^KW3^^§ftfr!£^$£^^f5S(3ively, the ratio of their wages will 
be yz; xz: xy. Then, wages earned by A, B and C respectively will be 


as wages- 


Total wages 
(yz + xz + xy) 


x>z; 


Cs wages = 


Total wages 
{yi+ xz + xy) y 


B's wages =. 


Total wages 
iyz + xz + xy) 


Ex. 2 A, B and C take ? 535 for doing a piece of work together. If working alone, each takes 5 
days, 6 days and 7 days respectively, then find the share of each. 


Sot. Total wages = TS 33 

A can do * work in 5 days; B can do a work in G daya; (7 can do & work in 7 dqye. 

Acchare■ --— 535 —--- x(Txi) 

(7 x 6) + (7 x 5) + (5 X 5) 


535 


535 


x 42 - ^ x 42 = 42 x 5= 7 210 
J2 + 35 + SO 107 


B" e 4 b$j£ ■ 


535 

wr 

535 


*35 * &x35-T175i 


CfMhw= — x 3C = 5 x 30= 7150 
LOT 


* Formula 3 

Total wages earned by certain persons in doing certain work. Total wages = (1 person's 1 day's 
wages) x (Number of persons) 

x (Number of days) 

Required number of persons 

__ Total wages _ 

"Number of days xi person's 1 days wages 

Ex. 3 Wages of 45 women for 48 days amount to ? 31050. How many men must work for 16 
days to receive ? 11500, if the daily wages of a man being double those of a woman? 
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Sol. 1 day wfLg^ of a womaji --= t — 

46 k 46 8 

u f 115 ^ - 115 

1 day wages of a man =-K 2 = *- 

0 4 


Required number of men = 


11500 


16 x 


115 


= 25 men. 


Formula 4 

v4 can do a piece of work in x days. With the help of B, A can do the same work in y days. If they 
get ? a for that work, then 

Share of 4 =?^j 
Share of 


Ex. 4 Suresh can do a work in 20 days. Suresh and Surendra together do the same work in 15 
days. If they got ? 400 for that work, then find the share of Suresh and Surendra? 


Sol. Here, x = 20,, -y = 15* a = 400 

Now, according to the formula, 

™ c , a K y 400 X JL5 _ _ 

Snare of Sureah =-- =-- " JOO 

x 20 

ShimafSunndn = fcId. J92*^_!3L 400 * 5 = f 100 

i 20 20 


Formula 5 

X, Y and Z undertake to do a work for ? R. If together they do only m/n of the work and rest is 
done by C alone, then the share of C is given by 


Ex. 5 A, B and C undertake to do a work for ? 480. A and B together do 1/4 of the work and rest 
is done by the C alone. How much should C get? 

Sol. Here, R = % 400, m a J,andn ® 4 
Newj ax^ording to the formula, 

SlunafC - - ™ J= 480^1 -ij= 480 = f 3 fi 0 








Ex. 6 X and Y contracted a piece3Wffig^9^lW^tfd^an do it in 6 days, while Y alone 
can do that work in 8 days. They completed the work in 3 days taking help of A. Find the share 
of A. 


Sol* Time token by X = 6davs 


Jfa 1 day^s work - - 
8 

&nd time taken by E = B days 

Fa 1 day^s work= - 

a 

If A can do a mark In n days, then A 1 b 1 day’s work = — 

T1 

According to the question^ 

(JT + Y + eomplfite the work ha 3 days. 

days woik+ YkJ days work + AkSd&ya work" 1 
=> = 

6 6* n V 3 ZJ k 24 J 


1.1_ lm i 

n " i"i 


i 3 x 8 => n =24 


X* sh*rt : Kls ah** : A fc ahue = =12 ;9;3 = 4:3:1 


Now* A T s share ■ . 


4 + 3+1 


X 1600 


e $ u 

1 


72 72 72 
X 1600 = * 200 


Ex. 7 A can do a piece of work in 10 days, while B alone can do it in 15 days. They work together 
for 5 days and rest of the work is done by M in 2 days. If they get ? 9000 for the whole work, 
then how should they divide the money? 




Sot Time taken by A = lO&SWsmahboob.wordpress.com 

/. A's 1 day*s work = — and time taken by B = 15 days 
10 

/. IPs 1 day h a work = — 

15 

Now, (.4 + )> $ day* work ■■ &( 1 + _LJ 

V 30 ,/ 30 V 0^ 6 


Renminbi^ work ■ 


i-5-l 

" 6 " 


3 days irtrk = — 

6 


Now, (.4’a 5 days work) - (JJfe 5 days work) : (Af 2 days work) 
_ 5 , 5 i_ 1. 1 . 1_ 3 2 , 1 

It 15 6 2 3 6 G * G 
Let A’z share ■ Sr, £3^ share ■ 2r and Afs share = x 
According to the question, 

3i + 2x + x = 9000 


= 3-2=1 


to = 9000^ x = = 1500 


6 


*\ A share - 3tr ■ 3 * l50t ■ T 4500 
J5fe3hare= 2r = 2 x 1500=7 3000 
and M Is share ■ r ■ 7 1500 


Fast Track Practice 

Exercise © Base Level Questions 

1. Shantanu can do a piece of work in 12 days and Manu can do the same work in 10 days. If they work 
together, in what ratio Shantanu and Manu will receive their wages? 

(a) 5 : 6 (b) 3 : 2 (c) 1 : 6 (d) 5 : 7 (ej None of the above 

2. v4 can do a piece of work in 9 days and 5 can do the same work in 15 days. If they work together, in 
what ratio A and B will receive their wages? [Bank Clerks 2008] 

(a) 3 \ 5(b) 5:3 

(c) 2 : 5 fdj 5 : 2 


(ej None of the above 






3. A man and a hoy received X they did together. The man's effi¬ 

ciency in the work was six times that of the boy. What is the daily wages of the boy? 

(a) no (b) X 15 (c) ?20 (d) X 30 

4. A alone can do a piece of work in 8 days while B alone can do it in 10 days. If they together complete 
this work and get X 900 as their remuneration, then find the shares of both the persons. 

(a) A = ?800ande=? 100 

(b) A =X500 and B =X400 

(c) A=X 600 and B =X300 

(d) A=X 300 and S = X 600 

(e) None of the above 

5. A can do a piece of work in 3 days while B can do the same work in 4 days. If they work together for a 
total wages of X 2800, how much does A get? [Bank Clerks 2009] 

(a) X 1200 (b) X 1900 

(c) X 1300 (d) X 1600 

(e) None of the above 

6. A alone can do a piece of work in 3 days, while B alone can do the same work in 2 days. If they work 
together to complete the work, their total wages is fixed X225. Find the share of A. [RRB 2008] 

(a) X 90 (b)X75 

(c) X 95 (d)X 65 

(e) None of the above 

7. A can finish a work in 15 days, B in 20 days and C in 25 days. All these three worked together and 
earned A 4700. The share of C is [CDS 2012] 


(a) 71200 (b) 71500 


(c) 71800 (d) 72000 
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8. A person can do a piece of work in 26 days and an another person can do the same work in 39 days. If 
they work together, then by what per cent the wages of 1 st person is more than that of 2nd person? [UP 
Police 2007] 

(a) 25% (b) 35% (c) 15% (d) 50% 

9. A alone can finish a work in 2 days, while B alone can finish it in 3 days. If they work together to finish 
it, then out of total wages of X 6000, what will be the 20% of A's share? [Hotel Mgmt. 2009] 

(a)X7 20 (b) X 350 

(c) X 820 (d)X 420 

(e) None of the above 

10. Vandana can do a piece of work in 10 days. With the help of Ruchi, she can do the same work in 6 
days. If they get X 200 for that work, then what will be the share of Ruchi in the received remuneration? 

(a) X^20(b)X^ 00 (c) X 60 (d) X 80 (e) None of the above 

11. A sum of money is sufficient to pay A's wages for 21 days and B's wages for 28 days. The same money 
is sufficient to pay the wages of both for [SSC CCL 2013] 

24^ days 0) 12 days 

0) 121 days (d) 14 days 

-4 

12. Amit, Vipul and Kapil can do a piece of work in 12, 16 and 24 days, respectively. If they complete the 
work together and get an amount of X 2700, then what is the share of Vipul in that amount? 

(a)X 450 (b) X 1000 

(c) X225 (d)X 900 

(e) None of the above 

13. P, Q and R enter into a contract for a piece of work for X 1100. P and Q together are supposed to do 
7/22 of the work. How much does R get? 


(a) X750 (b) X 350 
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(c) X 4751 (d)X 900 
(e) None of the above 

14. Ramesh and Suresh undertaken to do a piece of work forX 800. Ramesh alone can do it in 12 days, 
while Suresh alone can do it in 16 days. With the assistance of a boy, they finish it in 6 days. How should 
the money be divided? 

(a) Ramesh = X100, Suresh = X 300 and boy = X400 

(b) Ramesh = X 200, Suresh = X 200 and boy = X400 

(c) Ramesh = X 400, Suresh = X 300 and boy = X100 

(d) Ramesh = X 300, Suresh = X400 and boy = X100 

(e) None of the above 

15. A, B and C completed a work costing X 1800. A worked for 6 days, B worked for 4 days and C worked 
for 9 days. If their daily wages are in the ratio of 5:6:4, how much amount will be received by A"> [SSC 
CPO 2007] 

(a) X600 (b)X 500 (c) X900(d) X450 

16. A and B undertaken to do a piece of work for ? 1200. A alone can do it in 8 days, while B can do it in 6 
days. With the help of C, they complete it in 3 days. Find Cs share. [SSC CGL (Main) 2012] 

(a) ? 450 (b) X300 (c) X 150 (d) X 100 

17. A, B and C can do a piece of work in 20, 24 and 30 days, respectively. They undertook to do the piece 

of work for X 5400. They begin the work together but B left 2 days before the completion of work and C 

left 5 days before the completion of work. The share of A from the assured money is [SSC CPO 2013] 

(a) ? 2700 (b) X 540 (c) X 1800 (d) X 600 


Exercise © Higher Skill Level Questions 


1. A, B and C get X 5400 for doing 1880 for doing the same work in 20 

days, while B and C getX 3040 for doing the same work in 40 days. Find the amount received by C per 
day. 

(a) X 50 (b) X 25 (c) X 30 (d) X 20 (e) None of the above 

2. Total wages of 3 men, 2 women and 4 boys is X 26. If the wages of 3 men is equal to that of 4 women 
and the wages of 2 women is equal to that of 3 boys, then find out the total wages of 4 men, 3 women and 
2 boys. 

(a) X 29 (b) X 35 (c) X 65 (d) X 20 (e) None of the above 

3. A person was appointed for a 50 days job on a condition that he will be paidX 12 for every working day 
but he will be fined X 6 for every day he remains absent. After the completion of the work, he got X 420. 
For how many days, he did not work? 

(a) 15 days (b) 5 days 

(c) 10 days (d) 20 days 

(e) None of the above 

4. Total wages for a work is X 1280. A alone can do a piece of work in 8 days, while B 
alone can do it in 12 days. If A and B work on alternate days, then find the share of A. 

(a) X 800 (b) X 500 (c) X 600(d) X 700 (e) None of the above 

5. 4 men and 6 women get X 1600 by doing a piece of work in 5 days. 3 men and 7 women get X 1740 
by doing the same work in 6 days. In how many days, 7 men and 6 women can complete the same work 
getting A 3760? [SSC CGL 2009] 

(a) 6 days (b) 8 days 

(c) 10 days (d) 12 days 

6. Men, women and children are employed to do a work in the proportion of 3 : 2 : 1 and their wages as 
5:3:2. When 90 men are employed, total daily wages of all amounts to ? 10350. Find the daily wages of a 


man. 


[SSC CGL (Main) 2012] 
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(a) ? 45 (b) ? 57:50 (c) ? 115 (d) ? 75 


7. 2 men and 1 woman can do a piece of work in 14 days, while 4 women and 2 men can do the same work 
in 8 days. If a man gets X 90 per day, what should be the wages per day of a women? [CDS 2013] 


(a)? 48 (b)? 60 (c) ? 72 fdj?135 

Answer with Solutions 

Exercise © Base Level Questions 


1. AD Stub's 1 day's ^ypJrsmahboob.wordpress.com 

12 

Manu'ji 1 day’s work = ^ 

10 

Sh&ttMtfu's share : Mluiu’s share 

11 EG 

f “ — : —^5:6 

12 10 ED BO 

2r Cft) A's 1 day's wort - — 

9 


B'n 1 day's wort =* — 

15 

A'z share : U's share 

II 5 3 


9 IS 45 45 


= 5:3 


3. (c) The ratio of nfFininnry of man to hoy 

= 6:1 

RFfLciency« Wages 

Boy s share = —-— x 1400 
1 + 6 

= 1 X 14D0 =r 7 2DO 
7 

Now, Lhey wotted for 1G days. 

/. Dally wages of a hoy = = ? ZO 

ID 

4, (ft) A * l day s work. = - 

a 

Ifs 1 day’s wort ® — 

10 

A A r s share : Bs share 

= 2 ,J_ = Jj_i_=&-4 

8 " 10 40'40 

JLnul A's sliaru = bJr 
and ifs shares4s. 

According to the question, 

Sx + 4x = 900 -> 9s = 900 
AT =100 

A's share = Gs = 5 X100 =T 500 
and i/'s share =4x -4 x 100 - f 400. 
Fact Track Method 
Ratio of wages of A and 6=10 : G 
A 

A's wAgffl =?-X Total wages 

A+ 1/ 

[hy Fofrmyle 1] 


10 


*900=? 500 


10+ 5 
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iTa wages - —3_ x HOD = 74U0 

10 + a 


5- fej) As 1 day's work = - 
3 

I 

JTs 1 day's work = - 
4 

A'$ share J? r s share 

= 1-I=± 

^34 12 

— 4:3 


A's shares - X3SQ0 
7 


_3_ 

13 


= 4 x 400 

= t ihuo 

6. (a) As 1 day's wait = - 
3 

U'i 1 day's work == - 
2 

v ^ at ^ 1 1 2 3 

A s share : is s share ^ - : - = — : — 

3 2 0 6 

= 2:3 

Share of A = £ X 325 = 7 SCI 
5 

t 

T. [£] A's 1 day's work = — 

IS 

S's I day's work * — 

SO 

r r s 1 dey's work = -— 

25 

A B and C worked together, 
r. fA + B + O's 1 day's work 

-U-L+J- 

15 Z0 35 
_ 20+ 15 + 13 

300 

= 47 
300 

□ays taken t-o complete work by A B and 

C working together =- 

47 

A Share of C = J_ X X 47QD 
2B 47 

- 71200 
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S. Let 1 sc person bear nrof 2nd person 

ha y. 


— = 3:2 


Then, v r s 1 rifles work = — 

36 

i 

y s 1 day's work = — 

39 

j£ r s share : y’s share 

J_ J_ = 3_ 

26'39 78 78 

Difference of ratio = 3-3=1 

Required pert«ntay£ = — x ] 00% = b0% 
2 

, r r 1st prison's wayus ii 50% more ttia n 
the 2nd person’s wages. 

9. (a) As 1 day's work = ^ 

2 

Fs 1 day's work — - 

a 

A*s shore . ITs share = - - = - ; - = 3 ; 2 
2 3 6 e 

A‘s share = - X BOOD = 3 X 1200 = ? 3800 
5 

3n 

a 20% of A* share = 3600 X — = ? 720 

100 

10- fif) VandanH'Fi 1 day's work - ^ 

10 

(Vandana + HuctiiJ's 1 day's wort — ^ 

e 

/.Rychl'S 1 day's" wort 

i _ i _ iq -a _ _4_ _ j_ 
r> io r, x ioi oo io 
AVandena's share : Rucbl's share 

= .i.i= 3 .. A = 3 . 3 

)D 15 30 30 

2 

Ruehi's share = - X 200 = ^ 80 
5 

Fast Track Method 

Ratio of wages of Vandana and Ruchi 
= 15:10 
A 


Ruchi's wages = 


A k B 


■ X Tots! w^ges 


fby Formula 1] 

= —X 200 = ^80 
25 

11- (h> A p s \ day's work = - 

JTs 1 day's wprk = — 

28 

/. Same money is sufficient tn pay the 
wages of hath for 
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21 2S 


21 + 2R 


40 


- 3 y. 4 ±= i ?, days 

12. [ffl 1 day's work of Amit a — 

12 

1 day's work of Vipul = — 
ifi 

1 day's work of Kapil = — 

24 

Amit r 3 Fiham- : Vipi^'s sham : Kapil's sham 

= I.i.i = i.ll = 4 . 3 . 2 
12 " 16'24 48 ' 43'48 

3 

Now, VipuL's share = — K 27DQ 

y 

= 3X300=7 900 


13. (a) Work done by {P ■+ Q) = — 

22 


Work done by 


*■(' k} 


22-7 

i 

23 


15 

22 


(F + Qfs share : FI's share 

= =T;15 

22 22 

R's share = — x 1100 = 15 x 50 = F 750 
22 

14. (c) Ramfish's 1 day's wort * — 

13 


Suresh's 1 day's work = — 

1© 

(Hamrish + RurnshJ's 1 day's work 
_ 1 + I _ 16- 12 _ 28 _ 
IE 


7_ 

48 


16 12x16 192 

Given that, {Kamesh + Suresh + Hoy)‘s 
1 day's work -1/6 

8-7 1 

i- m - 

48 48 


1 7 

Boy's 1 day's work* — - — i 
6 48 


;. Hamesh'a share : Sureah'iS Share : Boy's 

share 

12'16"48 96 96 96 

= 8 : 6 : 2 = 4 : 3:1 

L#l Ramesh's shire he4x r Suresh's share 
be 3x end boy's shere be x. 

According co the quash on r 
4x4-3x + x = 800 
^9 Bx -800 

ROD 

x =-- 

6 

a Raatssh's share = 4x=4'tflOQ = , 7' 400 
Suresh's share = 3x = 3xlOG=? 300 
Boy's shore = x = 7 100 


= 100 
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IB. (a) HatLo of the wages dF A, B and C 


= 5:6:4 

As share : if's share : C r s share 
= fS*5) :£4 X0!:£9xl) 

= 30:24:36 =5:4:0 

/. A r s share-JL x 1906 =C 600 
IS 

16. ffj According to thH qu-B&tiois, 

1,1^1 1 Ill 1 

AFC336C3 

=* l=l-fl t iUJL 

C 3 U 6) Z<i 
hatkj ii] shares of A, if and C 


^11 1 _ 3.4 ,1 

B E 24 24 " 24'24 

= 3 :4 ■ I 


C's share =- - -x 1200 = 7 ISO 

3+441 


fd) Let the Dfiimhar of days to complete 
the wort be x. 

According to tbe question, 

A -i- * ~ 2 + T ~ 5 =1 

20 24 30 

6k + 5Qc - 3 4 4{x - Sfr ^ j 

120 

4 0* + 5* + 4* = 120 + 10 + 20 

^ 15*= 150 


jt= 10 


Wort done by A 


10 

20 

1 

£ 


a Share of A from the assured money 

= 1x5400 
2 

=72700 


Exercise © Higher Skill Level Questions 






1. (d) Amount received by iA^^s^af^pob.wordpress.com 
day 


&400 


= 7150 


36 

A+fl+C=7150 ...CD 

Similarly, amount received by (A + O per 
day 

10SO 


= 794 
30 

A+C=TB4 


■ Gi) 


Amount received + Q per day 

= ^=T7 6 
40 

+ \ £+C-7 76 . . .tiii) 

Fjwj Eqs. {i} and CuiJ r we get 
A+ 76 = 7150 

A = 150-7B = 7 74 

By putting the value of Air Eq. CM), we get 
74EC-794 

A C =91-74=7 30 

Hence, amount received by Cper day 
*720 


2. (a) Let the wages of 1 man, 1 woman and 1 boy are ? x, ? y and ? z, respectively. According to the question, 
3x+2y+4z = 26 ...(i) 

3x = 4v ...(ii) 
and 2y = 3z ... (iii) 

From Eqs. (i) and (ii), we get 

4y + 2y + 4z = 26 => 6/+4z = 26 ...(iv) 

From Eqs. (iii) and (iv), we get 

9z + 4z = 26 => 13z = 26 


z = 2 From Eqs. (ii) and (iii), we get 

y = 3 and x = 4 .*. Wages of 4 men, 3 women and 2 boys =4X4+3X3+2X2 = 16 + 9 + 4=?29 3. (c) Let the person did 
not work for x days. It means that he worked for (50 — x) days. .'. Fine for being absent = ? 6x Wages for working days 
= 12 (50 - x) According to the question, Received wages = 12(50-x)-6x = 420 => 600-12x-6x = 420 





=> 18x = 600-420= 180 
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x- —-lOdaya 
IS 

4* 0fa) Wwi for 1st 2 days =- + — = — 

B 12 24 

■\ W«Jtferadays=—x- = - 
24 2 6 

RenWning work = 1 - - = & " 5 = - 
0 0 0 


On Srh day r A's wort 


a 
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Remaining work altar 9 days 

= I_I- 4 ~ 3 - 1 

~0 S~ 34 _ 24 

Swill finish this wojrt in IE K — = i day 

24 2 

Cl&arly j 4 worked for 5 days from starting. 
Work donn by A in 6 days 

=!* 5 =s 

a a 

A's share = -x 1280 =6x 160 = ?S00 

a 

9. tb) v In 5 days, (4 man -l- 6 woman) gat 
= 7 1600 

.\ Tn 1 day r (4 man + 6 woman) gat 
_ 160Q . 

5 

In 1 d*y r number of persons to get T 1 
33D 


= T330 




4 men* 6 women 
Similarly, in second condition. 

In 1 day, number of persons to get T 1 
1740 

0 (3 men* 7 women) 

390 

3 mern- 7 women 
From Eqs. (il) and {Liil we get 

330 390 




...(iii) 


4 men + G women 3 rnen+ 7 wqm^n 
96 man 4- 324 women ■ 11G men 

+■ 174 women 
=> 20 man = 50 woman 

Man _5 

Woman 2 

1 woman = - men 
& 

From Eq. (i), in 1 day, 

(4 men +■ 6 woman) = {4 man + 6 


2 

X - meti.) 

5 


: — men get T 320 
S 


."+ In 1 day, 1 man get = = T SO 

32 
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A In 1 day, 1 ^(t 

= 50 X- = T20 
5 

- + In 1 day, (7 men + 6 women) get 
7X50 +6x 30-7470 
a Required number of days 


.3760 

470 


= 0 days 


6. (d) Let the numbers of men, women and children are 3y, 2y and y, respectively. Given, 3y = 90 =>y = 30 Number of 
women = 60 and number of children = 30 Let the men's, women's and children's wages be ? 5x, ? 3xand ? 2x, respect¬ 
ively. According to the question, 


Total daily wages = ? 10350 => 90 x5x + 60 x3x+ 30 x2x= 10350 => x(450 + 180 + 60) = 10350 


1Q0E0 

x *-■ 15 

600 


a Daily wages of a man ■ 15 x 5 -? 75 


7. (&) Let man ba represent by m and 
woman bo represented by w- 

v 3m + 1 W- — 

14 

=* 14pm-Hw)=1 . (i) 

and Aw + 3m = — 

8 

6(4w + 2itf=I ...fll) 

On equating Eqs. fi) and <ii>. we get 
14 {3m + lwi =8 (4tv + 

=?■ 28m + 14w = 32w +■ lGm 

=?■ 28m-16jn = 32w - 14w 

■=> 12m=18iv 

m _ IB _ 3 

w 12 3 

So efficiency of 1 man and 1 woman is3:£. 
So, their wages must be in the same rail* 
90 m 3 

x " 2 


IhetBj x 
90x3 


= wages of a woman] 

= ?60 


3 
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Chapter 

24 

Pipes and Cisterns 


Problems on Pipes and Cisterns are based on the basic concept of time and work. Pipes are con¬ 
nected to a tank or cistern and are used to fill or empty the tank or cistern. In pipe and cistern, the 
work is done in form of filling or emptying a cistem/tank. 


Inlet pipe It fills a tank/cistem/reservoir. Outlet pipe It empties a tank/cistem/reservoir. 


Important Points 


■* If a pipe can fiU/empty a 

tank filled/emptied in 1 h = 1 - 

m 

For example A pipe can fill the tank in 7 h, then the 

volume of tank filled in 1 h =■ — 

7 

: If a pipe can fiU/empty J 1 fm' part of a tank in 1 Ji. then it 
can till/empty the whole tank in r jji' h. 

For example If a pipe can All V5 part of a tank In lb, then 
it can fill the whole tank in 5 h. 

Generally, time taken to fill a Lank is taken positive ( + ve) 
and time taken to empty a tank is taken negative (-ve). 

' If a pipe fills a tank in m h and an another pipe fills in 

1 1 

n h. Then, part filled bv both pipes in 1 h .a — +- — 

m n 


Ex. 1 An outlet pipe can empty a cistern in 5 h. In what 
time will the pipe empty part of the cistern? 

7 1 

Sol. v Time taken to empty fill] cistern = 5 h 

2 2 

■\ TIiilc taken Lo empty part of the cistern - X 5«2h 
5 5 


Ex. 2 If a pipe can fill a tank in 2 h and another pipe can fill the same tank in 6 h, then what part 
of a tank will be filled by both the pipes in 1 h, if they are opened simultaneously? 

M. In Lh b pwrt Tilled by l*t pip?* — ■ 

m 3 


Iu 1 fi, part fitted by 2nd pipe 

n 6 

/. In 1 h, part filled by both the pipe* together 



3+ 1 
ft 


4 

6 



Ex. 3 If a pipe can fill a tank in 5 h and an another pipe can empty the tank in 10 h, then part fill 
by both pipes in 1 h, if both pipes are open simultaneonsly. 


M. In 1 h, part filled by let ^rswa^ooh.wordpress.com 

m 5 

En 1 h, part emptied by 2nd pipe ■ — * — 

n 10 

In 1 h, part filled by both pipes when open suEmltaoeoxisty 

= — - — [- t?e sign Is used N as 2nd pipe empties tbe tank| 

m n 

_ 1 _ _1_ 

~ ft 10 

= ^i= ± ?fM 

ID 10 


Fast Track Techniques 

to solve the QUESTIONS 

_ 

Technique ; 


If a pipe can fill/empty a tank in 'm' h and an another pipe can fill/empty the same tank in 'n' h, 
then 

(i) If both pipes either fills or empties the tank, then the time taken to fill or emotv the 

tank uteri both pipes ere opened is t=-^~ 

m+n 

(ii) If first pipe fills the tank and second pipe empties the tank, then the time taken to 

fill the tank when both pees aro opened 

m-n 

(iii) if first pipe fills the tank and second pipe empties the tank, then the time taken to 

empty the tank when both pipes are opened is 

fl-JTl 


Ex. 4 Two pipes A and B can fill a tank in 18 h and 12 h, respectively. If both the pipes are 
opened simultaneously, how much time will be taken to fill the tank? 








Sot 


Part Riled by A alone in l^tM^^Wiboob.wordpress.com 
Part filled by B alone La 1 h = 1/12 

Part filled by U + BJ In 1 h - — + — > 2-1-3 - JL 

18 12 36 36 

36 1 

Hence, both, the pipes together will fill the tank = — h = 7-h 

5 t> 


Fast Track Method 

UmA token by berth pipes to fill the tank ■ - wh£r£ n m and n are the time 

m + n 

taken to fill the tank by individual pipes. 

Here, m = 18, fi = 12 

Time token to fill the tonk= m x A = 18 * ^ 

^ + tj 13+12 

w 13 * IS _ 3 x 12 u 

30 " 5 " 5 " 5 


Ex. 5 A pipe can fill a tank in 5 h, while another pipe can empty it in 6 h. If both the pipes are 
opened simultaneously, how much time will be taken to fill the tank? 


pArt filled by lAt pipa in 1 h ■ - 
Pert filled by 2nd pipe in 1 h. ■ 2 
Pert filled in 1 h by hnth pipes ■ 2 


1 _ 6 - a 

6 “ 30 


tJenw T the tank will be filled completely in 30 h. 

Fait Track Mot hod 


Here, m = 5 h and n = 6 h 

Time taken to fill the tank= *** X n 

n - m 


= S - 6 = — = 30 h 
6 - S 1 


_1 

30 


Ex. 6 A pipe can fill a tank in 10 h. Due to a leak in the bottom, it fills the tank in 20 h. If the 
tank is full, how much time will the leak take to empty it? 

Sol. Let the leak empties full tank in ih, then part emptied In Ih by kok= - 

Also, part filled by inlet pipe In 1 h = — 

10 

According to tbs qutttkrti, 

J- + 2.1 

10 I 20 

I = -L-_L_ i -3 __ i 

x " 20 10 " 20 ~ 20 

' . J + Leak will ^mpty the full tank in 20 tin 


[-vt sign means leek empties the tank] 
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Direct Approach 

Work done by the leak tnlh= — - — = — 

ID 20 30 

/. Leak vlll empty the Tull tank In 30 k 

Fart Track Mrthod 

Here h m = lO&adn =■ 2C 
According to the formula, 

R*ciiir*d time takea to empty the tank = m = 10 X £0 _ 200 = jq |, 

ft -m 20-10 10 


"Technique 

if three pipes can fill a tank separately in m, n and p h, respectively, then 

part of tank filled in 1 h by an the three pipes is given by f— +■ - +■ -1 

n p) 

and total time taken to fill the tank is given by--h. 

np+mp + mn 

MIH f> IT/ 


If any one of the three pipes is used to empty the tank, then time taken by that particular pipe will be negative 
(-ve). Suppose, 3rd pipe is used to empty the tank. Then, the above formulae takes the form as 

fl + l-TL d h . 

\m n p) np+mp-mn 


Ex. 7 Three pipes m, n and p can fill a tank separately in 4, 5 and 10 h, respectively. Find the 
time taken by all the three pipes to fill the tank when the pipes are opened together. 


Set 


Part filled by pipe m in 1 h= - 
Part filled by pipe n in 1 h = -| 

Part filled by pipe p in 1 h = 

+ h . Part filled by (m -h n+ p) p3pee inlh-- + - + — 

4 10 

SMf 2 


+ h . Required time to fill the tank - — b - l— h 

11 U 


30 


11 

30 









Ex. 8 Pipe A can fill a tank in 2it in 10 h and pipe C can empty 
the full tank in 30 h. If all the pipes are opened together, how much time will be needed to make 
the tank full? 

Sol. Part filled by pipe A alone in 1 h = — 

20 


Part rilled by pipe B alone in 1 h = — 
10 


Part emptied by pipe C alone in 1 h = — 
30 


Net part filled by(^+5 + Qinlh = f — +- 


120 10 30j 




- —h 

60 

Required time to fill the tank = — h = 8 - h. 

Fait Track Method 

Here, m =. 2ft, n = 10 and ji = 30 

h h + Required time to fill the tank =- TTmp 


up + mp - mn 

20 X 10 X ao 

1(1x30+20*30-20x10 

6000 6O0C . « _ 

300 +■ 600 - 200 " 700 " 7* 7 


(Technique ® 


Two pipes A and B together can fill a tank in time t. If time taken by/* alone is more than 
t by a and time taken by B alone is more than t by b, then t = 4ab. 








Ex. 9 Two pipes A and B are ope^8fl r S^^?°fe , fflf^f#5f: £ S6lh the pipes fill the tank in time t. 
If A separately takes 4 min more time than t to fill the tank and B takes 64 min more time than t 
to fill the tank, find the value of t. 

Sol, We knew that., time taken by both pipes to fill t he tank (i) - Vato 

[here, a — A and k = 64 

t = Vi'x'64 =2 x S = lGraiio 


Technique® 

A full tank get emptied in 'a' h due to presence of a leak in it. If a tap which fills it at a 
rate of 'b' L/h, is opened, then it get emptied in 'c' h. 

Therefore, volume of tank =-==- 

c-a 


Ex. 10 A full tank get emptied in 6 min due to presence of an orifice in it. On opening a tap 
which can fill the tank at the rate of 8 L/min, the tank get emptied in 10 min. find the capacity 
of tank. 

Sol- Here, a = 6. G = Sandt=lG 

n -i 1 abc C X 5 X IQ 1JWT 

Ur[)fu!]I y m Lank ■- m -■= 1] L. 

c — a 111 - 6 


Technique 


0 

J 


If two taps A and B, which can fill a tank, such that efficiency of A is n times of B and 
takes t min less/more than B to fill the tank, then 

00 time taken to fill the tank by both pipes together = A min 

n z -i 

(ID time taker to fill the tank by faster tap - -t- min 

rt -1 

(RD time taken to fill the tank by slower tap = min 


Ex. 11 If tap A can fill a tank 3 times faster than tap B and takes 28 min less than tap B to fill the 
tank. If both the taps are opened simultaneously, then find the time taken to fill the tank. 










Sol. Lfit tba time takoa by pipe time taken by pipe £ to 

fill the tank b* 3 dtmia. 

Then, according to the question, 

3 tt-£= 2 &; 2 it= 3 S 

m* i = — = 14 mlu 
2 

Time taken by pipe -4 * 14 min. 

Time taken to fill the tank by pipe ^ in 1 min = — 

14 

Time taken by pipe B =3 * 14 = 42 min 

Time taken to 511 the tank by pipe B In 1 min ■= A 

Time taken to 511 the tank by pipes in 1 mlh 

b J_ _1_. 3 + 1 

" 14 42* 42 

= A = A 

" 42 ’ 21 

21 

So, time Laken by both pipes to fill the tank working together ■ — min 

3 

Fast Track Method 

Here, a =3 and t= 2 B 

According ftp tb? facmuLv 

So, time taken to flU the tank by both pipes together 

Tit 23x3 33x5 21 . 

n s - 1 (5} s - 1 8 2 


(Technique 


© 

J 


Two pipes A and B can fill a tank in x min and y min, respectively. If both the nines are onened 
simultaneously, then the time after which nine S 


should be closed sc that the tank is full In t mln r Is 



min. 


Ex. 12 Two pipes A and B can fill a tank in 12 and 16 min, respectively. If both the pipes are 
opened simultaneously, after how much time should B be closed so that the tank is full in 9 min? 


Sol, 


Here, i = 12 h y = 16ajh1 t = 9 

Required time after which B should be dosed 

. L6 x — - .1 min 
12 
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Fast Track Practice 

Exercise© Base Level Questions 

1. If a pipe fills a tank in 6 h, then what part of the tank will the pipe fill in 1 h? 

fell (b) 1 fell ( d)l 

3 6*5 

fej None ot the above 

2. An outlet pipe can empty a cistern in 30 min, then what part of the cistern will it empty in lmin? 

fejl fejJL «il 

20 15 30 16 

fe) Nona of the above 

3. An inlet pipe fills 1/8 part of a tank in 1 h. How much time will the pipe take to fill the empty tank? 

(a) 4 h (b) 2 h (c) 6 h (d) 8 h (e) None of the above 

4. An outlet pipe can empty a cistern in 3 h. In what time will the pipe empty two-third part of the cistern? 
(a) 4 h (b) 2 h (c) 3 h (d) 5 h (e) None of the above 

5. Two pipes A and B can fill a tank in 18 and 6 h, respectively. If both the pipes are opened simultaneously, 
how much time will be taken to fill the tank? 

[Bank Clerks 2008] 

(a) 4.1 h (bj 7 h (c) e h fdj IQ hi 

2 

(b) None of the above 

6. There are two tanks A and B to fill up a water tank. The tank can be filled in 40 min, if both taps are on. 
The same tank can be filled in 60 min, if tap A alone is on. How much time will tap B alone take, to fill up 
the same tank? 


[CDS 2012] (a) 64 min (b) 80 min 


(c) 96 min (d) 120 min 
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7. A cistern can be filled up in 4 h by an inlet A. An outlet B can empty the cistern in 8 h. If both A and B 
are opened simultaneously, then after how much time will the cistern get filled? 

[Bank Clerks 2009] 

(a) 5 h (b) 7 h (c) 8 h (d) 6 h (e) None of the above 

8. A pipe can fill a tank in 20 h. Due to a leak in the bottom, it is filled in 40 h. If the tank is full, how much 

time will the leak take to empty it? [CDS 2013] 

(a) 40 h (b) 30 h (c) 50 h (d) 30 h 

9. A pipe can fill a tank in 10 h, while an another pipe can empty it in 6 h. Find the time taken to empty the 
tank, when both the pipes are opened up simultaneously. [Bank Clerks 2010] 

(a) 11 h (b) 15 h (c) 18 h (d) 16 h (e) None of the above 

10. Three pipes A, B and C can fill a tank separately in 8 h, 10 h and 20h, respectively. Find the time taken 

by all the three pipes to fill the tank when the pipes are opened together. 

fa) si t\ faj 4— h fa) si. h faj 3— h 
11 11 11 11 

(s) Nora of the above 


11. Three taps are fitted in a cistern. The empty cistern is filled by the first and the second taps in 3 and 4 h, 
respectively. The full cistern is emptied by the third tap in 5 h. If all three taps are opened simultaneously, 
the empty cistern will be filled up in [SSC CCL 2013] 


fa) 1 — h 
23 


faj 2 —h 
23 


ft) 2 h 40 mm ft) 1 h min 


12. Pipe A can fill a tank in 30 min, while pipe B can fill the same tank in 10 min and pipe C can empty the 
full tank in 40 min. If all the pipes are opened together, how much time will be needed to make the tank 
full? [Hotel Mgmt. 2010] 

ft> 9— h ft) B — 9— h 

13 13 13 13 

ft! None of tbe above 


13. Pipes A and B can fill a tank in fill it in 30 h. If all the three pipes 

are opened together, then in how much time the tank will be filled un? fBank PO 2007] 

ft ti ft 21 h ft 32 hft 2 1 n 
U 2 14 14 

fie) Nor*ofthaabova 

14. Through an inlet, a tank takes 8 h to get filled up. Due to a leak in the bottom, it takes 2 h more to get 
it filled completely. If the tank is full, how much time will the leak take to empty it? [SSC CGL 2010] 

(a) 16 h (b) 20 h (c) 32 h (d) 40 h 

15. A tap can fill an empty tank in 12 h and a leakage can empty the tank in 20 h. If tap and leakage both 
work together, then how long will it take to fill the tank? 

[Bank Clerks 2010] (a) 25 h (b) 40 h (c) 30 h (d) 35 h (e) None of the above 

16. Three taps A, B and C together can fill an empty cistern in 10 min. The tap A alone can fill it in 30 min 
and the tap B alone can fill it in 40 min. How long will the tap C alone take to fill it? 

[SSC CPO 2010] 

(a) 16 min (b) 24 min 

(c) 32 min (d) 40 min 

17. Two pipes A and B can fill a tank in 1 h and 75 min, respectively. There is also an outlet C. If all the 
three pipes are opened together. The tank is full in 50 min. How much time will be taken by C to empty 
the full tank? 

(a) 100 min (b) 150 min 

(c) 200 min (d) 125 min 

(e) None of the above 

18. A tank has a leak which would empty it in 8 h. A tap is turned on which admits 3 L a min into the tank 
and it is now emptied in 12 h. How many litres does the tank hold? 


(a) 4320 L (b) 4000 L 


(c) 2250 L (d) 4120 L 
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19. A, B and C are three pipes connected to a tank. A and 5 together fill the tank in 6 h , B and C together 
fill the tank in 10 h and ^4 and C together fill the tank in 12 h. In how much time A, B and C fill up the tank 
together? 


fat 9 h (b) 5^ h fa) Sj t\ fa) h 
fej None of ttie stxwe 

20. Two pipes P and Q can fill a cistern in 12 and 15 min, respectively. If both are opened together and at 
the end of 3 min, the first is closed. How much longer will the cistern take to fill? [SSC CGL 2013] 

a -1 min |DJ B - rrin 

4 4 

(c) 5 min (</} B i min 

21. Two pipes A and B are opened together to fill a tank. Both pipes fill the tank in a certain time. If A 
separately takes 16 min more than the time taken by (A + B) and B takes 9 min more than the time taken 
by (A + B). Find the time taken by A and B to fill the tank when both the pipes are opened together. 

(a) 10 min (b) 12 min 

(c) 15 min (d) 8 min 

(e) None of the above 

22. There are three pipes connected with a tank. The first pipe can fill 1/2 part of the tank in 1 h, second 
pipe can fill 1/3 part of the tank in 1 h. Third pipe is connected to empty the tank. After opening all the 
three pipes, 7/12 part of the tank can be filled in 1 h, then how long will third pipe take to empty the full 
tank? [SSC CGL 2007] 

(a) 3 h (b) 4 h (c) 5 h (d) 6 h 

23. Two pipes can fill a tank in 20 and 24 min, respectively and a waste pipe can empty 6 gallon per min. 
All the three pipes working together can fill the tank in 15 min. Find the capacity of the tank. 

(a) 210 gallon (b) 50 gallon 


(c) 150 gallon (d) 240 gallon 


(e) None of the above 
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24. Inlet A is four times faster than inlet B to fill a tank. If A alone can fill it in 15 min, how long will it 
take if both the pipes are opened together? 

(a) 10 min (b) 12 min 

(c) 15 min (d) 14 min 

(e) None of the above 

25. There are two inlets ^4 and B connected to a tank. A and B can fill the tank in 16 h and 10 h, respectively. 
If both the pipes are opened alternately for 1 h, starting from A, then how much time will the tank take to 


be filled? 


ft 131 11 - h (a) 12 - h (d) 12 1 h 

* S 5 4 

fej None ol the above 

26. Two pipes X and Y can fill a cistern in 6 and 7 min, respectively. Starting with pipe X, both the pipes 
are opened alternately, each for 1 min. In what time will they fill the cistern? 


2 

(b) 6- min 

ft 6- min 

7 

ft None of the above 



Exercise © Higher Skill Level Questions 


1. A tap having diameter 'd' can empty a tank in 40 min. How long another tap having diameter '2d' take to 
empty the same tank? 

(a) 5 min (b) 20 min 

(c) 10 min (d) 40 min 


(e) 80 min 


2. Two pipes can fill a cistern in 14 are opened simultaneously and it is 

found that due to leakage in the bottom, it took 92 min more to fill the cistern. When the cistern is full, in 
what time will the leak empty it? 



fd> 43l|h 


fbj Nona of the above 

3. Two pipes A and B can fill a tank in 24 and 32 min, respectively. If both the pipes are opened together, 
after how much time pipe B should be closed so that the tank is full in 9 min? 

(a) 40 min (b) 30 min 

(c) 10 min (d) 20 min 

(e) None of the above 

4. Two pipes A and B can fill a cistern in 15 and 20 min, respectively. Both the pipes are opened together, 
but after 2 min, pipe A is turned off. What is the total time required to fill the tank? 



(a) — min 
3 

W ^ mkn 


Nora of the above 

5. A pipe can fill a cistern in 12 min and another pipe can fill it in 15 min, but a third pipe can empty it in 
6 min. The first two pipes are kept open for 5 min in the beginning and then the third pipe is also opened. 
Time taken to empty the cistern is [SSC CCL (Mains) 2013] 

(a) 38 min (b) 22 min 

(c) 42 min (d) 45 min 

6. A tank can be filled by a tap in 20 min and by another tap in 60 min. Both the taps are kept open for 5 
min and then the 1 st tap is shut off. After this, how much time the tank will be completely filled? 

(a) 20 min (b) 30 min 

(c) 45 min (d) 40 min 


(e) None of the above 
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7. A cistern has three pipes A, B and C. Pipes A and B can fill it in 3 and 4 h, respectively, while pipe C can 
empty the completely filled cistern in 1 h. If the pipes are opened in order at 3:00 pm, 4:00 pm and 5:00 
pm, respectively, at what time will the cistern be empty? 

[SSC (10+2) 2007] 

(a) 6:15 pm (b) 7:12 pm 
(c) 8:12 pm (d) 8:35 pm 

8. If two pipes function together, the tank will be filled in 12 h. One pipe fills the tank in 10 h faster than 
the other. How many hours does the faster pipe take to fill up the tank? 

(a) 20 h (b) 60 h (c) 15 h (d) 25 h (e) None of the above 

9. A pipe P can fill a tank in 12 min and another pipe R can fill it in 15 min. But, the 3rd pipe Mean empty 
it in 6 min. The 1st two pipes P and R are kept open for double the 2.5 min in the beginning and then the 
3rd pipe is also opened. In what time is the tank emptied? 

(a) 30 min (b) 25 min 

(c) 45 min (d) 35 min 

(e) None of the above 

10. Three pipes A, B and C can fill a tank in 30 min, 20 min and 10 min, respectively. When the tank is 
empty, all the three pipes are opened. If A, B and C discharge chemical solutions P, Q and R respectively, 
then the part of solution R in the liquid in the tank after 3 min is 

[SSC (10+2) 2013] 

0) — (b) - (c) A (6) 7- 

11 11 11 11 

11. There are 7 pipes attached with a tank out of which some are inlets and some are outlets. Every inlet 
can fill the tank in 10 h and every outlet can empty the tank in 15 h. When all the pipes are opened simul¬ 
taneously, the tank is filled 


up in si 11 Find the aumbM^iSSM 0013 - word press, com 

And irtltlfttA. 

(a) 5, 2 (b) 6, 1 (c) 4, 3 (d) 3, 4 (e) None of the above 

12. Capacity of tap B is 80% more than that of A. If both the taps are opened simultaneously, they take 45 
h to fill the tank. How long will B take to fill the tank alone? 

{a) 72 h (b) 48 h 

(c) 66 h (d) 70 h 

(e) None of the above 

13. Three taps A, B and C fill a tank in 20 min, 15 min and 12 min, respectively. If all the taps are opened 
simultaneously, how long will they take to fill 40% of the tank? 

(a) 1 min (b) 2 min 

(c) 3 min (d) 4 min 

(e) None of the above 

14. Taps A, B and C are attached with a tank and velocity of water coming through them are 42 L/h, 56 L/h 
and 48 L/h, respectively. A and B are inlets and C is outlet. If all the taps are opened simultaneously, tank 
is filled in 16 h. What is the capacity of the tank? 

(a) 2346 L (b) 1600 L 

(c) 800 L (d) 960 L 

(e) None of the above 

15. Two taps A and B can fill a tank in 25 min and 20 min, respectively. But taps are not opened properly, 
so the taps 


5 2 

A dud B allow —th and —rd port-of wAtOr d 

6 3 

rafipectivaly. How 1 nog will they tata to 
mi the tank? 


(a) 12 min (b) 13 min 
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(c) 14 min (d) 15 min 

(e) 16 min 16. Two taps A and B can fill a tank in 20 min and 30 min, respectively. An outlet pipe C can 
empty the full tank in 15 min. A, B and C are opened alternatively, each for 1 min. How long will the tank 
take to be filled? (a) 105 min (b) 120 min 

(c) 167 min (d) 185 min 


(e) 198 min 


IT, Than an three tape el diameter* I an p 

4 

— cm p.nd 2 cm, respectively. The ratio cf 
3 

the water flowiog through theta la equal 
to the ratio ol the square el their 
diameters, The biggest tap can fill the 
tank alone in 61 min- If all the tejw are 
opened iimultauaoualy, how tang will 


the tank take to be filled? 

fej 44 mn J5 min 

fc) 44- min ftf) 46 min 
fe) None ot the above 


Answer with Solutions 


Exercise© Base Level Questions 


1. (ft Vfe in™ ihat r Whan a P i P #msmM?°ob.wordpress.com 
in m h, then the part of tank filled in 1 h 

_ J_ 
m 

Hera, m = B 

Required part of the tank to he filled in 

1 h = part 
B 

2. (d Wa know that, whan a pipe empties a 
cistern In n jnln a tb&n the part emptied by 

the pipe in 1 min = —. 

D 

Here, h = 30 

Riqukld part ef the Uifile rimpiLftd in 

1 min =± i part 
30 

3- (d) Vfe know thee, when a pipe fills 
— part of a tank in 1 h, then the pipe 

JTl 

takes m h to fill the tank. 

Hera, — *■ — ^ m « B 

m a 

Ertuirarl time in fill the tank = h 
4* (fr) Time taken hy pipe to empty the 
cistern = 3 h 

‘Tlmi3 r liniy t^ikyjq by the pipy LQ amply 

2 2 

tba part = 3 X =2b 
3 2 

5* (a) Pan filled bv A in 1 h =— 

IB 

Port filled by £ in 1 h ™ — 

& 

Part filled by (A + fl) 

_ll_l+a^4_2 

" is S IS ~ IS " & 

Hence, both the pipes together will fill 
& 1 

llie Lank In — h or 4- h 
2 2 

Fast Trtuk Mwthod 

Hera, m = IS and n = B 

_ . , . hi X ft 

Required time ■ -- 

m + I? 


Toy Technique l(i)] 
18 X 9 _ 18 K Q _ 19 _ fl 1 
4 2 2 


IB S 


24 
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6- (a) (tort tilted by Lap A to. I min = — 

60 

Let tap B fills the tank in x min 

1 

Then, port filled by tap r F in 1 min = — 

x 

According cc the question, 

1 


==* — — ■ 


-UI. 

fiD X 

1 1 
: — ■ - 

x 40 

3-2 


40 

1 

60 


x 120 

_ I = J_ 

x 120 

Tap B can fill the Lank in 120 min. 
7. tCJ Part, filled by A in 1 h = 1 


Part emptied ley B in 1 h = - 
8 

Part Ailed by(A +- B) in 1 h 

= 1+ [- x \- 1 l_ a-i _ 1 

4 { sj 4 8 S B 

Acquired time to Jill the cistdm = Sh 

Noli ^hai been taken beca use it empties the tank. 
6 

Fast Track Method 

Here, n - B and n = 4. 

_ ... m >: n 

Beqmred time ■ 


m n 
B X4 
' ft-4 


[by Technique 1 Gi}] 


=• B h 


a. (a) Let the leek empties the full uml In x h r 

then 

Part emptied in 1 h by leak = - 
x 

Pan AIM by iuiut in 1 h = — 

20 

According to the question, 

1 


20 x 
1 


40 
1 -2 


- 1 _ i - s _ _ j_ 

K" 4£> 20 40 40 

[ ve sign indigenes empcymgj 
Ctoarty leak will nneipty rhg full tank in ^h. 
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PIrwt Appt#«h 
Wm k lL one by the Jy-uk m 1 b 

__i_i_ _ a-i _ i 

00 40 40 40 

[^k wJl I amply tha full lank in 4Q h, 
t^aek Mef-h&d 
Here, m =± SO end u - 40 
Required time 

_ ^ K rccimitiuc lfllijj 

rz — m 

20 *40 ___ 

*-- 40 h 

40 - gO 


9. (ftj Hert filled by 1st pipe to J h = — 

10 

Pan emptied by 2nd pipe in 1 h = - 

Pan emptied when berth tbe pipaa are 
opened up 


b j. j_ -*zl ^_L-J_ 

6 10 30 .10 15 

Hence, ilme taken to empty the fuli uanls. 
in 15 h. 

Fa et Trask Methpd 

Here, h = 10 »n4 m = 0 
Time taken eo empty the rent 

£2JL£ [by Technique 1 [ili)] 
n - HU 

10 xa GO 

--- — — 1 b b 

10-6 4 


IDhfd) Fan Riled by A In 1 El = — 

B 


Part. Oiled by £ln l h = — 
10 

Pari, mierl by Tin 1 h = — 
SO 


Part micd by (A + b -f cua i h 
_ 1 + J_ + J__ S * 44- 2 
a 10 20 40 


li 

40 


Required time te fill the tank 

- — h«slh 
11 11 
Feet Track Method 

Here, m = 0 H 0=10 and p = SO 
Required Urtie to TUI the Umk 

= ■—■ S S L- ™- Jby Techni()UA 21 
um +■ rip +■ nip 

a X lb X 30 

a x to + io k 20 + a x 20 

1600 

3O + Z0O+ 160 
_ 1600 _ 40 _ _ 7 , 

55 - sS 1 - 7T J- £L 

440 II 11 
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11, [b) Part of tank filled by first cap in I hp~ 

3 

1 

Part of Lank filled by second tup In I h = — 

4 

Part of tank emptied by third tap in 1 h ■ i 

Pen; of cno tank filled by ail pipes opened 
simultaneously in 1 h 

_ 1 1 _ l _ 20 + 15 12 _ 23 

3 4 5 00 tW 

Time taken by all the caps to fill the ta.nl: 
when il tk amply 

23 23 

Track Method 

Hare, m = 3. n = 4 and p = 5 


Required Lima == - 


np + mp mn 

(by Technique 2] 


3X4X5 
4 X5+3XB-3X4 

GO _ fid _ -j! 4 ^ 

” sto + aa " m 

i 

12. (fl) Part Filled by ^ in 1 min = — 

30 

Part filled by B in l min - — 

10 


Fart amptiad by C In 1 min = 


4(1 


:9— h 

13 


Net pan.filled lm b by (4 + S + Q 

-f-U±. -) 

V.3D l a 40 J 

= 4 + 12, ^3 _ 13 

120 120 

Required time to Ml the tank 
_ 130 
13 

13. Part filled by A in 1 h = * 

5 

Part filled by B in 1 h - * 

Part filled hy 17 in 1 h =■ — 

30 

M#t pan filled try (A + if + Q ITS l b 

1 V 5+5+1 ^12^2 
U a 30 J 30 30 b 


r'n Required time tn fill the hank = =» 2 1 h 

2 2 


14.(d) T.fft tbo leak takes x h to empty cbo tank, 

Now, part filled by inleL in l h = — 

a 

Pan filled in 1 h when both tap and leek 
works together 
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i i 


8 +■ 2 10 


According to the question. 


I = 1 _ _L = 5 ~ 4 = 

x~% 10 “ 40 ” 40 

x =40 h 




Net part EULed in 1 b when both (top and 
leakage] work 

1 1 _ 5—3 _ 2 1 

12 20 00 GO 30 

Hequired lime Co fill the table - 30 h 
FartTrurt M*th*d 
Here, m=Z0 and n = 12 

t = ^ X ^ [hy Teclmique l(Lii))] 




s 

16. (b) Part fiHed byCA + S + Qmlmin 
1 



Part filled by A in 1 min - — 
30 

Part fined by E in 1 min - — 


40 

Port filled by (A + H) sin i min 
= J_ _ 4 * 3 _ 7 
30 £0 130 120 

Part Riled by C in 1 min 

__1_7_ _ 12-7 5 1 

"lO 130 " 120 " 120 " U 

,v Tap Cwlil flll the risum in ?A min. 
17. (fl) Work dona by C In 1 min 



= 5+4 G _ 3 _ 1 

300 300 100 

Hence, C can empty the full tank in 
100 min. 

16+ ft3} Work done by the inlet m 1 b 



Wurk dune by Lite inlet in 1 mill 



1440 

Volume of the whole 

= 3x1440=43^)1 
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Fast Track M*thad 

Hera, a =3, b = 3 Lf min 

= 3 *00 = 180 and c=12 
,'r Capacity of taut 

flbc 


C - a 

ISO xS KlS 


[by Tfrciioique 3] 


= 4330 I. 


19. (if) Part FUIed by tA + 5? Ln 1 h ^ — 

0 

Part filled by (B -f Q in 1 h = — 

10 

Pari filled by (A + Q in 1 h * — 

1-2 

Fort filled by 2 + B + Q in 1 h 

= i + ±. + ^ 


e 10 12 

in + fi -fs _ at , 

60 0D 


7 

so 


a Part filled by (A + £' + Q in 1 K 
7 7 

" 2 X2Q " 40 

40 S 

A Required Lime =i — « g- h 
7 7 

20*. {a} Rjrl. 11 llyd by pips Fin 1 min = — 

12 


Pai l filled by pipe Q id 1 min = ■— 

15 

Part filled by bath pipes in 1 min 

0 


1 1 _ 6+ 4 

12 15* 90 


60 


Now, part filled by berth pipes in 3 min 
3*9 27 0 


00 


B0 SO 


. „ ^ . 9 13 

Remaining part =1 - —• e 

20 20 

r.at. the remaining part is filled by pipe Q in 
x min. 

Than, x X * ™ — 

16 20 


15X11 

20 




21, -lb] H4rs, 3 = IB unb b = C J 
Hsquired time 

* -JOb [by technique 3] 

«= JlFxlf = 4- X 3 - IS min 
1 

22. (b) 1st pipe tales 1 h to fill - part of the tank. 

2 

So r time taken to fill the whole tank (ml - 2 h 

2nd pipe takes l h Ld - part of the Lank 
3 

So, time taken to fill the whole tank td\ - 3 h 








Let 3rd pfpa l&tes Fh in «tipp/m&m hboob - word P ress - com 

m je 

7 


1 


+ I_i, 


i+1-1, 


si 


fi X 

fl +■ 4 


12. 2 3 

7 = 3 = 1 
12 12 4 


12 


^4 ti 


23. (d) Hurt filled by 1st pipe In 1 min a= — 

20 

1 

Part Failed by 2nd pipe in. I min ■ - 

24 

Part filled by all the pipes in 1 min ■ — 

15 

Wfift dftn* by the pjpfi in 1 mlrt 

=_t-r_un=ji-r«±i 

lb 120 24 J IS l 120 J 

11 

120 

M-isM-s) 


; J__ 
is 

8-1 

120 


I ve sign indicates emptying] 

No*v, volume of — part = 6 gallon 
40 

. L . Volume- of whole tank 

■ 40 X £ ■ 240 gallon 

34.(51 Time taken hy A to fill the tank r m 

= 15 min 

+% Time taken by a to fill the tank,. 
n = l& Ki =$0 mEn 
Required time taken 
m* ft 


hi +■ n 
_ 15 x SO 

" 113 -so' 


[by Technique l(ij] 
15 kGO 


78 


■ = 12 min 
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25, fCJ Part filled byAinlh- — 

lH 

Part filled by B in 1 h = — 

ID 

Perl Ailed by (4 4 B) In 2 b 

1 I 13 

■ — H-- ■— 

16 10 SO 

-■* Part Moil by tA + fig In 12 h 

_ 6 x 13 _ -/a 

£30 3D 

^ , 7S 2 1 

■. Hfimauung part ~ j — ^ — * — 

30 SD 40 


Now, In Is the turn of A. 

lime taken by A to All — part tif tin? tank 
40 

= — x ia = - h 


+o 


Toca] Lime talen 




12 — h 
5 


26, fb) Pan filled by X in 1st min and Y in tne 2nd 


7) 4£ 


Part filled by (X + 10 working aliarnatBly in 

0 min - 1 X — x 6 jH 
2 42 14 


r. Remaining part 


\ 14 J 14 


Now, it is the turn of X one-sixth, part is tilled 
in 1 min. 0 ne-fourleenrh pan is filled in 

f 6 K — 1 min - 3 ' min 

l H J 7 

( g\ 3 

B + - = 6 - min 
7) 7 


Exercise © Higher Skill Level Questions 



1. [c] Arfta iap = Wnflt dona hyymipsmahboob.wordpress.com 
When diameter is doubled, area will be 
Four Limes. So, it wiJ] work four times 
faster. 

Kenca r required cuite taken to empty ctre 

tank = 40 X 1 = 1D min. 



PtirL filled by L-'.vo pipes in I h 



1 + I \_8 + 7_ 15 

H iej n£ iiii 


Time taken. by these I wo pipes to fill the 



15 

Due to leakage, the time taken 
7 h Sfi mirt + 9£ min = & h 
a Viferfc {tone by pip* + 1 h = 1/9 

Work dona by the teak in 1 Ji 

- I_ JA - 118 ~ 135 

~9 112 ” 1006 

H 25 

1008 

/, Time taken by leak to empty the full 
cistern 


iooe 43 ifl h 


23 23 





3, (d) Pact Filled by ^ in 1 min JWsmahboob.wordpress.com 

24 

Fart filled by B in 1 min — — 

32 

Let B 3s closed after r v mlri. Then, [Pfln; 
filled by (A + m in x mini + [Part filled 
by A in (9 - x) min] — 1 


M-® 


x) X -< 

24 


{24 22 } 

L 96 J 24 


7 x _ IB - a) 
!ib 24 


7* + 4 - H) 


■ I 


=> 7* + 4(9 - *) - S6 
7x +■ 36 - 4x = 96 

7x - 4x = 90 - 36 

fin 

=* ax = so =p a = — = 20 

j 

Hence, B must Ik? closed after 2D min. 

fmmt Traci Mrfched 

Here, x = 24 min, y = 32 mtn, r = 9 -min 
Required time 


H) 

■ 3z (‘-£) 


[by Technique 6] 


= 33 «ii = 

24 


20 min. 


4- {b) I^irt EilLod by both in 2 min 

=a *(_U±U x fi±i] 

U5 2 QJ { 60 } 


7 7 

s 2 X _ - _ 

fin 30 

7 SO — 7 

Pan unfilled = 1 - — = ——- = 

30 30 

^ow, it mis—pun in l min. 

20 


23 

30 


23 

— part will be filled by if in 
30 

23^ . 4fl 

\ ao J a 

ie taken to fdl the t 

-(*♦?)-?■ 


Required time taken to fkJl the tank 

i 

-min. 


& (dl Let the number of minutes token to 
u-'Tipiy itie elsiern bo x mirk. 

According to the question, 

x _ x +■ 5 _ x ± b _ Q 
6 12 15 










v _ JUT _ B _ X _ 5 _ 

fci 12 12 15 15 

x x 5f _ 5 S 

0 Ts Ib’Ts ' us 

iCx — — 4 jc a&4£0 

- m - 
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x 

&a 


GO GO 

4b 

= — => x = 45 min. 
00 


6. [ffl Part of the tank filled by both taps Ln 5 min 

- Sx f^± V *<6 + g = _L = 1 

Uo 00 J 120 24 3 

r \ Etemumana part = f 1 - - | - 

L S) 3 

V — part Is UPW filM jn 1 in in. 

50 

r r r - jjiirl is now fdled ia &0 x - = 40 min. 

3 3 


T„ (is) Let the cistern geLS emptied In m h alter 
3:00 pm. 


Walk done by A in m h. by B Ln 
(m - 1} h end by C m {m - ^ h ^ 0 

m m 1 _ _ 

=9 — 4 -- (JW - 2} = 0 

3 4 

4mf 3{ra lj - l2(ffi - B "Q 

5 m £1 


=3 


21 


4.2 


- m = 4 h 12 min 

- T - UnquLrwd time = 7:12 pm. 

fl. (a3 Let ona pipe takos m h to- fill tbo tank. 
Then, the other pipe takes (m - 10) It 
According to the question. 

L + —2-1 

m {na-IO) 12 

? m — 10 +■ /n _ J_ 

mfm - 10) 12 


=s 12 (jn — 10 4 juJ ■ m (m - 10) 
=t jh 1 - 34m *■ 120 *0 
“■ m 2 - 30 m - 4x73 4 120 = 0 


=5 (m - 30) (m - 4J h 0 

m ~ 30 or 4 

.'r Foster pipe will take (30 10)b=2U h to Eil) 
Lhe tank. 

9. (£] According to utie question. 

Double the 2.5 min ~ 5 min 


New, part filled Ln 5 min 



Baft emptied in 1 min when J? R and jW, ell are 
opened. 








2 

e 


(•JU-Ll.I-fiHf 
L ia l&i 0 i 60 i 


oursmahboob. word press, com 



BO 


One-sixtieth pan is emptied. in 1 min, 
A Three-fourth part wLU he emptied in 

3 

tsO X — «= 1S X 3 = 45 min. 

4 


10. (ft Tbtal quantity of solutions F r 0 and it 
from A , E and C respectively, after 3 min 

± + ± m3 ( 

30 20 10 \ GO } 

_ 3X11 _ 11 
60 ~ 20 

Quantity of solution E in liquid in 3 min 

= J_ 

" 10 
d_ 

/.Fait of solution ft = — --- — 

22. loxn n 

30 


li. (fli Let numher of outlet! he x 
*\ Number df Lniaig = {7 - Jf) 

Time taken to fill the tank when all the 
30 , 

papes are opened = -— h 


itori of tank fihod ip 1 h whan a]] the 

pipeg are opened - — h 

30 

AnootYhng io the quHtlm 
7 - x _ y_ = 12 
10 IS 30 
3f7 - jfl - 2.x m 22 
30 30 


=* 31 - 3* - 2x = 11 

5x= 10 
X m 2 

Hence, numher of outlets = 2 
and number of inlets = 7 -?,-h 

Lfit time taken by 0 iq Hit the rank, 
n = X h, 

.% Time taken by A to flLL the tank, 

*XB0 9* . 

h = x + —-- —k 

100 5 

According in the formula. 

Time Laker, by belli the tups Lu fill the 

tank 


u ■+ b 


[hy ToctULiqiJQ life] 
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45: 


45 X 


X = 



70 h 


13. (&) Flirt of the tank iiiled in 1 min by A r B 
ond C 

=-L + A + _L 

ED IS IS 
_ 3 + i + b _ IS _ 1 
GO ” GO ~~ S 

time uibsn by A, if and C ta rtEI iho tank 
« 5 min 

TVne taken by A, n and C to fiH 40% of th* 
40 

umk = 40% of Hi s x 5 = 3 mm 
100 

14. £c3 Quantity of water admitted by tap 1 in 1 h 

Quantity of waiter admitted hy tap Z in 1 h 

= 66 L 

QuanLily of water jeniuved by Lap 3 in 1 b 
• 4B L 

So, qua/iUty ftf wqt<if dllod if> Lho tank in 1. h 
= £43 -I- bb - 4&) L = SO L 
■V Quantity of water filled in IB h 
« 16 X 50 - S00 L 
Hence, capacity nf Lank = RGfl L 

15. (dll Part cf the tank Oiled with A and B in 

lmin=ii-x-+™x-a-L# — 

25 6 20 3 30 30 

- _L-_L 

30 15 

BWUG, t-i jY u's taken to fill tilt lank 

— lb min. 

16. [ej Pan of the lani Jliicd by the taps A r is and 
C in 3 min 

3+2-4 X 
-■= — 

60 


( J_ + J_ b J_ 5 

20 30 15 


60 


lime taken to Oil 


fi-fi+j-'i 

! \20 30/ 


or 


66, 

BO 


th part nf the tank =3x55 = 165 mm 


Remaining parL uf the lank 

, 56 & 1 


BO 00 IE 


Tap A Gils — part in 1 min, then 
20 






yoursmahboob. word press, com 

Remaining - —-— - -—- - — 

12 20 BO 60 

= _} L _ 

50 

i.e„ —th part is filled by fi in 1 min 
3Q 


Hence, required lime to nil ihe whole 
tank = (165 +1 + 1] min = 167 min 

IT* fe) Time taken id fill the tank by the tap 
having 3 cm diameter = 6l min 
*. Time taken to fill the tank by the tap 
having 1 cm diameter 

= 6lX^|j - 244 min 


Similarly, time to fill the ipnt by the tep 

4 

having - cm diameter 



Part of the tank fiilBd by ell the three pipes 
in 1 min 

= — + — + — 1 — 

61 244 64^/4 

_ 36 -l- 0 + 16 _ 61 _ 

alii aies " 36 

Hence, required dme taken ■ 36 min 
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Chapter 

25 

Speed, Time and 
Distance 


Speed 

The rate at which a body or an object travels to cover a certain distance is called speed of that 
body. 

Time 

The duration in hours, minutes or seconds spent to cover a certain distance is called the time. 

Distance 


The length of the path travelled by any object or a person between two places is known as dis¬ 
tance. 


- yuursmuhbuub. word press, com 

Relation between Speed, Time and Distance 

Spud is ms distant# covered by an otojsct in unit urns, it is 
calculated by dividing the distance travelled by Ihe time fatten. 

* Speed. 0lstance 

Tims 

+ Ti TO = PlgtWTO 
Speed 

+ D*elanM= SpMdxTVne 


Note Remember, units of speed, time and distance should be in the same metric system 


Ex. 1 A car covers 125 km in 5 h, then find the speed of the car. 


Sol. 


We know that, speed- 


Dbitimcta 

Time 


125 

Required speed = —- = 2b km/h 
5 


Ex. 2 A train covers a distance of 200 km with a speed of 10 km/h. What time is taken by the 
train to cover this distance? 

Given, 

Speed = 10 km/h ajid distance = 200 kin 

Time 

Speed 10 

Required time - 20 h 


Ex. 3 A bike crosses a bridge with a speed of 108 km/h. What will be the length of the bridge, if 
the bike takes 8 h to cross the bridge? 

Sol. Here, length of the bridge = Distance travelled by bike in 8 h 

= Speed x Time Given that, speed =108 km/h 

Time = 8 h .'. Length of the bridge = 108 X 8 = 864 km 

Basic Formulae Related to Speed, Time and Distance 


Formula 1 







conversion of nv$ 

_ . a xHOOO km 18a -_. h 

= — . ... — = —- knvn 

V3600h 5 


Ex. 4 Convert 72 km/h into m/s. 

Sol. We know that, 

72km/h = ^72 x m/&= 4 x 5= 2Dm/s 
Ex. 5 Convert 25 m/s to km/h. 


SoU Wc know that, 


<nn/& = X -^jkm/h 
25 m/a = ^25 x = 5 x Ifi = OOkm/t 


Formula 2 


If speed is kept constant, then the distance covered by an object is proportional to time. 


L£\. Distance - Time (speed constant} or ^ s 

h -2 

Ex. t A person covers 20- km in 3 b, Whut distance will he cover in 5 h? 


Sol. Here, speed is kept constant. Therefore, according to the formula, 


El . Ei 

r, Tj 

Given that A = 20 - = -^km 
5 5 

Tj w 3 h, T s - &la and - ? 

= m - = M 2 Li =34lun 
3 6 5x3 

Distance covered by the object in 5 h ■ 34 km 


Formula 3 






if time is kept <c^ied by an object is 

proportional to speed l.e. Distance « speed (time constant) or ^^ 

S, Sj 

Ex. 7 A person covers a distance of 12 km, while walking at a speed of 4 km/h. How much 
distance he would cover in same time, if he walks at a speed of 6 km/h? 

Sot Given that, D\ = l2km T = 4kin/h ?J D^ = ? and S? = 6 km/h 

Since, the time is kept constant- Therefore, according to the formula, — = — 

Sj Sz 

=*■ — * ^ =>Z>2 ■ IS km 

4 a 

Therefore, the person will cover IS km. 


Formula 4 


if distance is kept constant, then the speed of a body is inversely 

proportional to tirrik ie v speed « —— tdlstance constant) 

Time 

or &\T\=s 2 t 2 =s% =... 


Note If the ratio of speeds of two objects is x : y, then to cover same distance, the ratio of time 
taken will be y: x 


Ex. 8 A person covers a certain distance with a speed of 18 km/h in 8 min. If he wants to 
cover the same distance in 6 min, what should be his speed? 


Sol. 


We kncnvthAt, Spaed ■ 

Tim* 

Distance = = — km 

00 0 


DiatanoeX 6C 

e 

12 


9p«ed to cover — km In 6 min - 

5 Tim* _L 

ID 

= — x 10= 12 x 2 = 24 bu/li 
5 


v S | ™ 1 


v 6 



Alternate Method We know that, if distance is same, then speed is inversely proportional to 
time. 







Givwithat^ - Wta/h, Si - 1? SCOm 

60 60 

According to the formula 

$i T i = ®2?a 

where, Si and are speeds and T{ and Tj are tinier 
60 60 

&t = - 3 x 8 - 24 km/h 


Formula 5 

When two bodies >4 and B are moving with speed a km/h and b km/h respectively, then the relative 
speed of two bodies is (i) (a + b) km/h (if they are moving in opposite direction) (ii) (a - b) km/h (if 
they are moving in same direction) 

Ex. 9 Two persons are moving in the directions opposite to each other. The speeds of the both 
persons are 5 km/h and 3 km/h, respectively. Find the relative speed of the two persons in re¬ 
spect of each other. 

Sol. We know that, the two speeds will be added, if the motions of two objects are in opposite directions, 
.v Required relative speed =5 + 3 = 8 km/h 

Ex. 10 Two trains are running in the same direction. The speeds of two trains are 5 km/h and 15 
km/h, respectively. What will be the relative speed of second train with respect to first? 

Sol. We know that, if two trains are running in same direction, then difference in speeds is the required 
relative speed. 

Required relative speed =15-5 = 10 km/h 

Formula 6 


When a body travels with different speeds for different durations, then average speed of that body 
for the complete Journey is defined as the total distance covered by the body divided by the total 
time taken to cover the distance. 


Average speed = 


Total distance covered by a body 
Total time taken by the body 




Ex. 11 A person covers a distanc^f^ft^r^Mft^After deboarding the bus, he took 
rest for 20 min and covers another 10 km by a taxi in 20 min. Find his average speed for the 
whole journey. 


£o L 


Total dlstanc* covered - [20 + 10} km - 30 km 
Total time taken = + 20 f 20) mb = 75 mb = — L 


According to the formula. 


Avenge speed = 


Total distance covered 30 


Total time taken 


= -=-=24 km/h 

3 


9o h the average speed of the person for the whole journey 1 b 24 km/h. 


Ex. 12 If a person covers 40 km at a speed of 10 km/h by a cycle, 25 km at 5 km/h on foot and 
another 100 km at 50 km/h by bus. Then, find his average speed for the whole journey? 

Sol Here, total distance covered by the person = (40 + 25 + l00)km= ltftkm 

Time taken to cover 40 km = — = 4 h 

10 

Time taken to cover 25 km = — = 5 h 

5 

100 

Time taken to cover 100 km =■-=■ 2h 

50 

/. Total time taken for whole Journey * (4 + & + 2)h ■ LI h 
According to the formula, 

. , Total distance eovertd 155 lt . - 

Averagenpeed =-=-= 15 km/n. 

Total time taken 11 


MIND IT ' 


If a body covers a distance D A at A km/h, D 2 at A km/h, D 3 at S3 km/h and so on upto D n at S n , 
then 


flmrmaiBflri- + -A 

S; Si ig Si Sj, 

Arempe speed ^ +s t + ^ +VA 

fl 


Fast Track Techniques 






to solve the QUESTtWfS t, “''“' 0, ‘' pre “'“ m 


(Technique® 


When a certain distance is covered at speed A and the same distance is covered at speed B, 
then the average speed during the whole journey is 


Ex. 13 Shantanu covers a certain distance by car driving at 35 km/h and he returns back to the 
starting point riding on a scooter with a speed of 25 km/h. Find the average speed for the whole 
journey. 

Sol* Let us baimieth&i- the dkatajfrce covered by Shantanu in one direction - Ohm 

llmft token in first case = — h. 

3fl 

Time token in second cose = — h 
25 

-Total distance cmrered _ D + D _ 2D 

■ -Total time taken-" J± T\ 

35 25 ^35 KJ 

- 2x35 X 25 ,2915 km/h. 

60 


Fa»* Track Method 

Here, A = 35 km/h and B = 25 km/h 

According to the fuiuiu]^ 

. . 2AB 2 x 35 X 25 

Average speed ■ 


A +■ B 


GO 


1T5 

6 


29l 16 km/h 


_ _ g 

Technique ■ 

1 1 1 

if a body covers - part of journey at A km/h, - part at S km/h, - part at 

a o c 

C km/h and so on, then the average speed of body for the whole 
journey Is ^L- r - 

aA + bs + cc + do' 












Ex. 14 A person covers half of at 40 km/h and rest of his iour- 

ney at 20 km/h. Find his average speed for the whole iourney. 


Sol. Here, the person cover - of his journey at 30 ktn/h, - at 40 km/h and rest 

2 3 


f L - - - - --Ft20km/h 
\ 2 3 6y 

►% Average speed for whole journey = 


2x50 

1 


3x40 0x20 


fiO 


_L + _L 

m tao 


__ lap _ 

2 + 1 + 1 2 + 1+1 
120 


30 km/h 


Technique® 

When a person covers a certain distance between two certain places with speed 'a', he gets his 
destination late by time t, but when he covers the same distance with speed % he reaches his 
destination fctime earlier. In this case, the distance between two places is given by 

6-8 


Ex. 15 Aashutosh covers a certain distance between his home and college by cycle. Having an 
average speed of 30 km/h, he is late by 20 min. However, with a speed of 40 km/h, he reaches 
his college 10 min earlier. Find the distance between his house and college. 


Sol. 


Lst thti distance = r 

DiUbrw? Iratw^Q tbg time teifln ■ 30 + 10 ■ 30 min 


According to tbe question, 

x_ _ _ 1 

30 40 00 50 40 2 

=* 4r - St = SO 

x ■ 00km 


Fast Tkach Method 


Here, a = 30, fr = 40 

60 60 


“h 

60 


According to the formula, 

i + h) 

5 - a 

Requireddistance = * f 

40-30 m ) 


30 X 40 
10 


X — — (30 St 4) X -= fiOkin 
00 2 

















Note t t time late and t 2 time earlier nWf«?i? ( fe , »Pf^ff- com 

Technique^ 


When a person reaches a certain distance with speed 'a', he gets late by f., time and when he 
increases his speed by '£>' to cover the same 

distance, then he still gets late by u time, in this case, the distance is 

calculated by d =(t, - t 2 ){a + bi £ 

Ex. 16 A boy walking at a speed of 20 km/h reaches his school 30 min late. Next time he in¬ 
creases his speed by 4 km/h but still he is late by 10 min. Find the distance of the school from 
his home. 

S*L Let t 

20 1 

Here, the difference in time ■ 30 - 10 * 20 min ■ — ■ - h 

60 3 

Speed during next Journey = (20 + 4) = 24 km/h 

_ _ -j a' _ e_ * 

According to the question, — - — = - ^= 40 km 
20 24 3 120 3 

Fact Track Method 

Here, a = 20km/h h 6 = 4 km/h, ^ = 00 min and ^ = 10 min 
According to the formula, 

Requireddisbmcc * (J, - (j) (u + ft) £ 

= (30 - ID) ^ + jj® = ® x24}< = 6x 8=40tm 

TO 4 60 4 


(technique^ 


When two persons A and e travel from points P to Q, a distance of D with speeds 'a' and '£>', 
respectively and B reaches Q first, returns immediately and meets A at R, then 







Distance covered byfoursmahboob.wordpress.com 


P 


O 


R 


Dlstancs cove red by B 


Distance travelled by A (from points p to R) =2 x D 



Distance travelled by b{pq + qr)=2xD 



Ex. 17 Sonu and Monu travel from point P to Q, a distance of 42 km, at 6 km/h and 8 km/h, 
respectively. Monu reaches Q first and returns immediately and meets Sonu at R. Find the dis¬ 
tance from points P to R. 

Sol. Given that, D = 42 km, a = 6 km/h and 6 = 8 km/h 
According to the formula, 

Distance travelled by Sonu = PR = 2D x-= 2 x 42 x- 

a + b 6+8 

= 2 x 42 x — = 2x3x6 = 36 km 14 

(technique A 

A policeman sees a thief at a distance of d. He starts chasing the thief who is running at a speed 
of 'a' and policeman is chasing with a speed of 'ft' (b > a). In this case, the distance covered by 
the thief when he is 



caught by the policeman, is given by d 


Ex. 18 A policeman sees a chain snatcher at a distance of 50 m. He starts chasing the chain 


snatcher who is running with a speed of 2 m/s while the policeman chasing him with a speed of 
4 m/s. Find the distance covered by the chain snatcher when he is caught by the policeman. 

Sol. Hurt;, d - 50 m, a =2 mf 6 tmd = 4 m/a 
According to the formula, 












Technique*^ 
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Two persons A and B start running at the same time in opposite directions from two points and 
after passing each other they complete their journeys in Yand 7 h, respectively. Then, As speed 
: e's speed = Jy\ Vx 

Ex. 19 A man sets out to cycle from points P to Q and at the same time another man starts to 
cycle from points Q to P. After passing each other, they complete their journeys in 9 h and 4 h, 
respectively. Find the ratio of speeds of 1st man to that of 2nd man. 

Sol. Given that, x = 9 handy = 4h According to the formula, 1st man's speed : 2nd man's speed = Jy:4x = 
V4 : V9 = 2:3 


(Technique 


0 

J 


If a man changes his speed bo j of his usual speed and gets late by 
f min or reaches early by f min, then the usual time taken by him 




txx 


U>y} 


Ex.20 A man increases his speed to 7/5 times of his original speed and reaches his office 20 min 
before to fixed time, then find the usual time taken by him? 




± _ 7 
5 s 

Required time = 


Sol- Given that*- = = 7 n p = Saudi = 30 min 

F 5 

t x x 


C* - v) 

20 * 7 _ 20 * 7 
'{ 7 - 5 )“ 2 


! ■**> vl 


= min. 


Multi Concept 

QUESTIONS 









1 . Distance between A and B is from A and B at the same time 

towards each other. The person who started from A travelled uniformly with average speed 4 
km/h. While the other man travelled with varying speed as follows In first hour, his speed was 2 
km/h, in the second hour, it was 2.5 km/h, in the third hour, it was 3 km/h, and so on. When will 
they meet each other? (a) 7 h (b) 10 h 

(c) 35 km from A (d) Midway between A and 8 

w (d) Bath of them are moving in opposite direction hence relative speed will be sum of 
thsir speeds, it means that in 1st hour they win (ravel 6 km, in second hour they win 
travel 6.5 km. In the third hour they will travel 7 km and so on. 

Now, relative speeds of both □( them in consmitiYS hours terms an arithmetic 
progression i.e.,6, 65> 7 h 7.6, ...So Ort 

where, a ■ 6 and d - 65 - &■ 0.5, rt ■ number of required hours to travel 72 km 
Now, according to the formula of AP, 

Total distance covered = ^ pa + to - l)d] 

72 = | [2 x 01- (n -1) (0.5)] 

^ 144=12rt + 05n a -0.5rt 

=> 288 = 24fl + tP - ft 

=> 1^ + 230 -23B = 0 

(l)-9Hrt+ 3Z)=0 

ft = ftn*-32 [time cannot to negatfre] 


Hence, a distance of 72 km will be covered by them in 9 h 

Now, the distance travelled by A in 9 h = 9 x 4 = 36 km. Hence, both of them would meet 


midway between A and 8. 


2 . Two cars start together in the s\mur^atdjmpr.m»it^re^^fthice. The first goes with a 
uniform speed of 20 Srm/K The second goes at o speed of 3 km/h in tfre first hour <anc# 

increase the speed by - km each succeeding ft cur. After ft cm- many hours will the second 
car overtake the first if both go non-stop? 

M9h (b}$h (c) 7 h [d] 8 h 

w (c) Let the second car over ^akes the first car after n ft. 

Distance covered by first car = Distance covered by second car 

=> IQr? = 8 + ^8 + +■ ^8 + j^S + ^ ^ j 

=* ion -t ar? + 1 [1 +■ £ +....+ (jt -1)] 

=> 10n= Bn + - ^ ff ~ 1J 

2 2 

=» £n - - £n 2 - n) =* Bn = n 2 - n 6 = n - 1 =* n = 9 

4 

So, ihe second car over takes the first car after 9 h 

Fast Track Practice 

Exercise© Base Level Questions 

1 . IT ^peed of A ^ m Jb ia= converted to km/h, 
then it would be [SSC CO. Ml 2] 

(a) 8 km/h (b) 9 km/h 
(c) 10 km/h (d) 12 km/h 

2. A car covers 300 km in 15 h. Find the speed of the car. 

(a) 20 km/h (b) 25 km/h 

(c) 15 km/h (d) 24 km/h 
fej None of the above 

3. A car covers a distance of 690 km in 30 h. What is the average speed of the car? 


[Bank Clerks 2009] (a) 25 km/h (b) 23 km/h 



(c) 20 km/h (d) 18 km/h 
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fe) None of the above 

4. A bus is running with a uniform speed of 37 km/h. What distance will be covered by bus in 8 h? [Bank Clerks 2009] 

(a) 246 km (b) 289 km 

(c) 296 km (d) 276 km 
(e) None of the above 

5. A bus covers a distance of 400 km with a speed of 20 km/h. What time is taken by the bus to cover this distance? 

(a) 25 h (b) 5 h (c) 21 h (d) 20 h 

(e) None of the above The speed of a bus is 72 km/h. The distance covered by the bus in 5 s is 

[SSC (10+2) 2012] 

(a) 50 m (b) 74.5 m 
(c) 100 m (d) 60 m 

7. A person riding a bike crosses a bridge with a speed of 54 km/h. What is the length of the bridge, if he takes 4 min to 
cross the bridge? [Hotel Mgmt. 2010] 

(a) 3600 m (b) 2800 m 

(c) 3500 m (d) 4500 m 

(e) None of the above 

8. Ram and Shyam are moving in the directions opposite to each other. The speeds of both persons are 10 km/h and 6 
km/h, respectively. Find the speeds of Ram with respect of Shyam. 

(a) 6 km/h (b) 16 km/h 


(c) 4 km/h (d) 8 km/h 


(e) None of the above 
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9. Two cars are moving in the same direction with their respective speeds of 9 km/h and 5 km/h. Find the relative speed 
of 1st car with respect of 2nd. 

(a) 2 km/h (b) 4 km/h 

(c) 8 km/h (d) 6 km/h 

fej None of the above 

10. A man covered a distance of 12 km in 90 min by cycle. How much distance will he cover in 3 h, if he rides the cycle 
at a uniform speed? [Bank Clerks 2010] 

(a) 36 km (b) 24 km 

(c) 30 km (d) 27 km 

(e) None of the above 

11. Two men start together to walk a certain distance, one at 4 km/h and another at 

3 km/h. The former arrives half an hour before the latter. Find the distance. 

[SSC (10+2) 2012] 

(a) 6 km (b) 9 km (c) 8 km (d) 7 km 

12. Two trains A and B travel from points X to Y and the ratio of the speeds of A to that of B is 2 : 7. Find the ratio of 
time taken by A and B to reach from X to Y. 

(a) 2 : 5 (b) 3 : 5 (c) 3 : 8 (d) 7: 2 (e) None of the above 13.Aashutosh can cover a certain distance in 84 min by covering 
2/3rd of distance at 

4 km/h and the rest at 5 km/h. Find the total distance. 

(a) 6 km (b) 8 km 


(c) 9 km (d) 15 km 


(e) None of the above 14. A man comp 1 ele?S/H the remaining 40 km of the journey in 5 
h. Find the average speed for the whole ioumev. TSSC CGL 20071 

(aj eA km/h (b) 7 km/h 

(c) 7- km/h 6 km/h 

2 


15. A certain distance is covered at a certain speed. If half of the distance is covered in double time, the ratio of the two 
speeds is [Bank Clerks 2011] 


(a) 4 : 1 (b) 1 : 4 (c) 1 : 2 (d) 2 : 1 (e) 1 : 1 


16. A bullock cart has- La cqvbt a. distance of 

IH) km in 10 h. If it covers half of the 
% 

journey in — th time, what should be its 
5 


speed Lu cover the remaining distance in 
the left, time? 


(a) 5 km/h (b) 10 km/h 
(c) 15 km/h (d) 18 km/h 
(ej 20 km/h 

17. Moving 6/7 of its usual speed a train is 10 min late. Find its usual time to cover the journey. [Hotel 
Mgmt. 2008] 

(a) 25 min (b) 15 min 

(c) 35 min (d) 60 min 


(e) None of the above 

18. Rani covers a certain distance by car driving at 5 km/h and returns the starting point riding on a scooter 
at 2 km/h. Find her average speed for the whole journey. 

[aj 3® km/h (b) 2® knVh 

(c; 5® km/h 

(ej None of the above 


19. A car covers a distance from km/h and covers the distance from 

town B to town ^4 at the speed of 52 km/h. What is the approximate average speed of the car? 

[Bank Clerks 2009] (a) 55 km/h (b) 52 km/h 

(c) 48 km/h (d) 60 km/h 

fej None of the above 

20. A car reached Raipur from Sonagarh in 35 min with an average speed of 69 km/h. If the average speed 
is increased by 36 km/h, how long will it take to cover the same distance? 

[Bank Clerks 2009] (a) 24 min (b) 27 min 

(c) 23 min (d) 29 min 


(e) None of the above 


21. A student walks from hi& house at 

2—km/h and reaches his school late by 
2 


6 mia. Next day, he inereastiB his spend 
by 1 km/h and reaches min before 
school time. How far ie the school from 
hie htnW [5SC CCL2Q07] 


fcj - km 
4 

(c) - km 


(b) - km 

A 




11 


km 


22. A man riding a bicycle from his house at 10 km/h and reaches his office late by 6 min. He increases his 
speed by 2 km/h and reaches 6 min before. How far is the office from his house? [SSC CGL 2012] 

(a) 6 km (b) 7 km (c) 12 km (d) 16 km 

23. A thief is noticed by a policeman from a distance of 200 m. The thief starts running and the policeman, 
chases him. The thief and the policeman run at the rate of 10 km/h and 11 km/h, respectively. The distance 
between them after 6 min will be [SSC CGL 2013] 

(a) 100 m (b) 180 m 


(c) 150 m (d) 125 m 


24. A person can walk a certain also walk both ways in 10 h. How 

much time will he take to drive both ways? [CSM 2013] 

(a} 2 h (b) h (c) 6^ h fd) A h 

Two men A and B travel from point P to Q, a distance of 84 km at 12 km/h and 16 km/h, respectively. B 
reaches Q and returns immediately and meets A at R. Find the distance from P to R. (a) 72 km (b) 76 km 

(c) 78 km (d) 68 km 

(e) None of the above 

26. A thief is spotted by a policeman from a distance of 200 m. When the policeman starts chasing, the 
thief also starts running. If the speed of the thief be 16 km/h and that of the policeman be 20 km/h, how far 
the thief will have run before he is overtaken? 

(a) 800 m (b) 850 m 

(c) 700 m (d) 650 m 

(e) None of the above 

27. A person sets out to cycle from A to B and at the same time another person starts from B to A. After 
passing each other, they complete their journeys in 16 h and 25 h, respectively. Find the ratio of speeds of 
the 1 st man to that of the 2nd man. 

(a) 5 : 4 (b) 5 : 3 (c) 4 : 5 (d) 3 : 5 (e) None of the above 

28. John started from A to B and Vinod from B to A. If the distance between A and B is 125 km and they 
meet at 75 km from A, what is the ratio of John's speed to that of Vinod's speed? [SSC CGL 2008] 

(a) 2 : 3 (b) 3 : 2 (c) 4 : 3 (d) 5 : 4 

29. A certain distance is covered at a certain speed. If half of this distance is covered in 4 times of the time, then find the 
ratio of the two speeds. 


(a) 1 : 8 (b) 1 : 4 (c) 4 : 1 (d) 8:1 (e) None of the above 


30. A man covers half of his journey at 6^^(i S ariJ ^Teu?M'aming^af^S' S^cm/h . Find his average speed. [SSC (10 +2) 
2007] 

(a) 3 km/h (b) 4 km/h 
(c) 4.5 km/h (d) 9 km/h 

31. A is twice as fast as B and B is thrice as fast as C. The journey covered by C in 56 min will be covered by A in 

[Bank PO 2010] 

fej S- min |bj 2- mil 

3 3 

fc) 71 min fid 9^ mil 

3 3 

fej None of the above 

32. Shantanu drives a motorcycle and covers a distance of 715 km at a constant speed. If the speed of the motorcycle 
had been 10 km/h more, he would have taken 2 h less to cover the same distance. What is the original speed of the 
motorcycle? 

(a) 65 km/h (b) 55 km/h 
(c) 60 km/h (d) 36 km/h 

fej None of the above The ratio of speeds of a train and a car is 16:15, respectively and a bus covered a distance of 480 
km in 8 h. The speed of the bus is 3/4th of the speed of train. What distance will be covered by car in 6h? [Bank PO 
2010] 

(a) 450 km (b) 480 km 

(c) 360 km 

(d) Couldn't be determined 

(e) None of the above 

34. The ratio of the speeds of A and B is 3 : 4. A takes 20 min more than the time taken by B to reach a particular place. 
Find the time taken by A and B, respectively to reach that place. [LIC ADO 2010] 


(a) 40 min and 30 min 


(b) 80 min and 60 min 
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(c) 90 min and 45 min 

(d) 90 min and 50 min 

(e) None of the above 

35. The ratio between the speeds of two cars is 7 : 8. If the 2nd car runs 200 km in 5 h, then find the speed of the 1st car. 
(a) 25 km/h (b) 28 km/h 

(c) 40 km/h (d) 35 km/h 
(e) None of the above 

36. The ratio between the speeds of two buses is 5 : 3. If the 1st bus runs 400 km in 8 h, then find the speed of the 2nd 
bus. [SSC (10+2) 2010] 

(a) 30 km/h (b) 15 km/h 

(c) 27 km/h (d) 37 km/h 

37. The speeds of three cars are in the ratio of 2 : 3 : 5 Find the ratio of the time taken by the above cars to travel the 
same distance. 

(a) 15 : 10 : 6 (b) 6 : 10 : 15 

(c) 10 : 15 : 6 (d) 10 : 6 : 15 

(e) None of the above Nilu covers a distance by walking for 6 h. While returning, his speed decreases by 2 km/h and he 
takes 9 h to cover the same distance. What was her speed while returning? (a) 2 km/h (b) 5 km/h 

(c) 4 km/h (d) 7 km/h 

(e) None of the above 

39. A takes 4 h more than the time taken by B to walk D km. If A doubles his speed, he can make it in 2 h less than that 
of B. How much time does B require for walking D km? 


(a) 8 h (b) 4 h (c) 6 h (d) 9 h fej None>gf t ffii , a8^ ofe - M ' of£, P , ' ess - com 


40. Walking with 3/4 of his usual speed, Sachin covers a certain distance in 2 h more than the time he takes to cover the 
distance at his usual speed. Find the time taken by him to cover this distance with usual speed. 

(a) 5 h (b) 6 h (c) 9 h (d) 4 h (e) None of the above 

41. If Sohail walks from his home to office at 16 km/h, he is late by 5 min. If he walks at 20 km/h, he reaches 10 min 
before the office time. Find the distance of his office from his house. [SSC CGL 2010] 

(a) 22 km (b) 20 km 

(c) 18 km (d) 16 km 

42. A car covers a distance of 200 km in 2 h 40 min whereas a jeep covers the same distance in 2 h. What is the ratio of 
their speeds? [Bank Clerks 2007] 

(a) 3 : 4 (b) 4 : 3 (c) 4 : 5 (d) 5 : 4 (e) None of the above 

43. Amit walks at a uniform speed of 4 km/h and 4 h after his start, Brijesh cycles after him at the uniform rate of 20 
km/h. How far from the starting point will Brijesh catch Amit? 

(a) 15km (b) 18km(cJ 13km(dJ 20km (e) None of the above 

44. A walks at a uniform rate of 2 km/h and 2 h after his start, B cycles after him at the uniform rate of 5 
km/h. How far from the starting point will B catch A1 

raj 6- km (b) 6-1 km 

3 3 

(c) 6-km {<$ 6- km 

7 7 

ffej None of the above 

45. A person goes from one point to another point with a speed of 5 km/h and comes back to starting point 
with a speed of 3 km/h. Find the average speed for the whole journey. [SSC CCL 2010] 

(a) 4.5 km/h (b) 4 km/h 


(c) 4.25 km/h (d) 3.75 km/h 


46. A train travels at the rate of 50 at 40 km/h with stoppages. How 

many minutes does the train stop on an average per hour? 

(a) 6 min (b) 12 min 

(c) 18 min (d) 14 min 

(e) None of the above 

47. A bus travels at the rate of 54 km/h without stoppages and it travels at 45 km/h with stoppages. How 
many minutes does the bus stop on an average per hour? [SSC CCL 2010] 

(a) 8 min (b) 10 min 

(c) 12 min (d) 4 min 

48. A bus covers a certain distance in 16 h. It covers half the distance at 40 km/h and the rest at 60 km/h. 
Find the length of the journey. 

(a) 520 km (b) 448 km 

(c) 384 km (d) 768 km 

(e) None of the above 

49. The ratio between the rates of travelling of A and B is 2 : 3 and therefore A takes 20 min more than time 
taken by B to reach a destination. If A had walked at double the speed, how long would he have taken to 
cover the distance? 

(a) 30 min (b) 35 min 

(c) 20 min (d) 45 min 

(e) None of the above 

50. A train covers a distance in 1 h 40 min, if it runs at a speed of 96 km/h on an average. Find the speed 
at which the train must run to reduce the time of journey to 1 h 20 min. 


(a) 120 km/h (b) 90 km/h 


(c) l/l/.A km/h (d) 150 km/h 
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(e) None of the above 

51. A car travels a distance of 75 km at the speed of 25 km/h. It covers the next 25 km of its journey at the 
speed of 5 km/h and the last 50 km of its journey at the speed of 25 km/h. What is the average speed of the 
car? [Bank Clerks 2008] 

(a) 40 km/h (b) 25 km/h 

(c) 15 km/h (d) 12.5 km/h 

(e) None of the above 

52. A car runs at the speed of 50 km/h when not serviced and runs at 60 km/h, when serviced. After servi¬ 
cing, the car covers a certain distance in 6 h. How much time will the car take to cover the same distance 
when not serviced? 

[Bank Clerks 2009] 

(a) 8.2 h (b) 6.5 h (c) 8 h (d) 7.2 h (e) None of the above 

53^ A train irune for 3 h at the speed of 

40 km/h and then for 4- h at the speed of 
2 

60 km/h. Thua, it tov-ara 3/5th part of the 
whole distance, It w&nts to cover the 
remaining distance in 4 h, find the 
average ^pyod uf thy train fur remaining 
distance. IBaitk clnrlu 2007] 

(a) 45 km/h (b) 35 km/h 
(c) 80 km/h (d) 65 km/h 
(e) None of the above 

54. If you travel 39 km at a speed of 26 km/h, another 39 km at a speed of 39 km/h and again 39 km at a 
speed of 52 km/h, what is your average speed for the entire journey? [SSC ccl 2008] 


(a) 39 km/h (b) 37 km/h 


(c) 33.33 km/h (d) 36 km/h 
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55. Dalbir Singh, a policeman, is 114 m behind a thief. Dalbir Singh runs 21 m and the thief 15 m in a 
minute. In what time will Dalbir Singh catch the thief? 

(a) 19 min (b) 16 min 

(c) 21 min (d) 23 min 

(e) None of the above 

56. A person covers half of his journey at 40km/h, one-third at 60 km/h and rest of journey at 30 km/h. 
Find his average speed for the whole journey. 

(a) 45 km/h (b) 42.35 km/h 

(c) 50 km/h (d) 40 km/h 

57. A boy walking at a speed of 15 km/h reaches his school 20 min late. Next time he increases his speed 
by 5 km/h but still he late by 5 min. Find the distance of the school from his home. 

(a) 5 km (b) 10 km 

(c) 15 km (d) 20 km 

58. Two cars A and B start simultaneously from a certain place at the speed of 30 km/h and 45 km/h, re¬ 
spectively. The car B reaches the destination 2 h earlier than A. What is the distance between the starting 
point and destination? [CDS 2013] (a) 90 km (b) 180 km 

(c) 270 km (d) 360 km 

59. A person travels a certain distance at 3 km/h and reaches 15 min late. If he travels at 4 km/h, he reaches 
15 min earlier. The distance he has to travel is 

[CDS 2013] (a) 4.5 km (b) 6 km 

(c) 7.2 km b) 12 km 


Exercise © Higher Skill Level Questions 


1. A truck covers a distance of 368 much time would a car take at an 

average speed which is 18 km/h more than that of the speed of the truck to cover a distance which is 16 km 
more than that travelled by the truck? [SBI Clerk 2012] 

(a) 7 h (b) 5 h 

(c) 6 h (d) 8 h 

(e) None of the above 

2. Sumit drove at the speed of 45 km/h from home to a resort. Returning over the same route, he got stuck 
in traffic and took an hour longer. Also, he could drive only at the speed of 40 km/h. How many kilometres 
did he drive each way? 

[DMRCCRA2012] 

(a) 250 km (b) 360 km 
(c) 375 km (a) None of these 

3. A car runs at the speed of 40 km/h when not serviced and runs at 65 km/h when serviced. After servicing, 
the car covers a certain distance in 5 h. How much approximate time will the car take to cover the same 
distance when not serviced? [Bank Clerks 2009] 

(a) 10 h (b) 7 h 

(c) 12 h (d) 8 h 

(e) 6 h 

4. An express train travelled at an average speed of 100 km/h, stopping for 3 min after every 75 km. A local 
train travelled at a speed of 50 km/h, stopping for 1 min after every 25 km. If the trains began travelling at 
the same time, how many kilometres did the local train travel in the time in which the express train travel 
600 km? 

(a) 400 km 

(b) 405 km 


(c) 307.25 km 


(d) 415.5 km 
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(e) None of the above 


5 * A man started £*> min late and 

travailing at a *pead of 1- times of his 
2 


usual ape&d reaches hie office in time. 
The time taken by the man to reach hie 
dfiite at hifi uma] speed is 

[SStCGL (M*n) 2XTIZ] 


(a) 40 min (b) 1 h 20 min 
(c) 1 h (d) 30 min 

6. A man decides to travel 80 km in 8 h partly by foot and partly on a bicycle. If his speed on foot is 8 km/h 
and on bicycle 16 km/h, what distance would he travel on foot? [IB ACIO 2012] 

(a) 20 km (b) 30 km 

(c) 48 km b) 60 km 

7. A man covers a certain distance on scooter. Had he moved 3 km/ faster, he would have taken 40 min 
less. If he had moved 2 km/h slower, he would have taken 40 min more. The distance (in km) is [SSC 
Multitasking 2013] 

(a) 42.5 (b) 36 

(c) 37.5 (d) 40 

8. A and B are two stations 1000 km apart. A train starts from ^4 and moves towards B at 40 km/h. Another 
train starts from B at the same time and moves towards A at 60 km/h. How far from A will they cross each 
other? 

(a) 350 km (b) 400 km 
(c) 525 km (d) 300 km 


(e) None of the above 


9. X and Y start walking towards of 3 km/h and 4 km/h, respectively. 

They were initially 17.5 km apart. At what time do they meet? 

(a) 10 : 30 am 

(b) 10: 30 pm 

(c) 11 : 30 am 

(d) 11: 30 pm 

(e) None of the above 

10. A train leaves Manipur at 6:00 am and reaches Dispur at 10:00 am. Another train leaves Dispur at 8:00 
am and reaches Manipur at 11 : 30 am. At what time do the two trains cross each other? 

(a) 7 : 56 am 

(b) 7 : 56 pm 

(c) 8 : 56 am 

(d) 8 : 56 pm 

(e) None of the above 

11. The average speed of a car is 75 km/h. The driver first decreases its average speed hy 40% and then 
increases it by 50%. What is the new average speed now? [Hotel Mgmt. 2010] 

(a) 67.5 km 

(b) 60 km 

(c) 90 km 

(d) 60.5 km 


(e) None of the above 


12. Shantanu started cycling along tA<? 5 CD from comer points. After 1/2 
h, he reached the comer point C, diagonally opposite to points. If his speed was 16 km/h, find the area of 
the field. 

(a) 8 sq km 

(b) 9 sq km 

(c) 32 sq km 

(d) 19 sq km 

(e) None of the above 

13. A car driver covers a distance between two cities at a speed of 60 km/h and on the return his speed is 40 
km/h. He goes again from the 1 st to the 2nd city at twice the original speed and returns at half the original 
return speed. Find his average speed for the entire journey. 

[LIC AA02007] 

(a) 55 km/h 

(b) 50 km/h 

(c) 48 km/h 

(d) 40 km/h 

(e) None of the above 

14. The distance between two stations X and Y is 450 km. A train L starts at 6:00 pm from A and moves 
towards Y at an average speed of 60 km/h. Another train M starts from Y at 5 : 20 pm and moves towards 
X at an average speed of 80 km/h. How far from x will the two trains meet and at what time? 

(a) 170 km, 8 : 50 pm 

(b) 150 km, 7 : 50 pm 


(c) 170 km, 6 : 50 pm 


(d) 150 km, 9 : 50 pm 
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(e) None of the above 

15. Two cars A and B are running towards each other from two different places 88 km apart. If the ratio of 
the speeds of the cars A and B is 5 : 6 and the speed of the car B is 90 km/h, after what time will they meet 
each other? 

(a) 38 min 

(b) 39 min 

(c) 45 min 

(d) 32 min 

(e) None of the above 

16. A car starts running with the initial speed of 40 km/h with its speed increasing every hour by 5 km/h. 
How many hours will it take to cover a distance of 385 km? [SSC Multitasking 2014] 

(b) 9- fl 
2 

(t) 6 h 

(d}7f\ 

Answer with Solutions 


Exercise © Base Level Questions 
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1 3. 

1. (d) v 1 m/s = -2. krtVb 

A 3 - m/s = — = — x — tnrvh 

3 3 3 b 

== 12 km/h 

Distance 
Time 

A Required speed ^ - 30 Jem/ h 
15 


3^ (i a ) We know that- speed 


[ft] Required speed 

Distance 080 
* - = - = 

Time 3Q 


: 23 km/h 


4. (c) Wo know that, speed — 


Distance 


Time 

Required distaciuu = opted X Trine 

= 37 xfl = 296 tHi 
Distance 


5. [£fj We know that, speed 

„ „ , DiSlBJlCC 

, . Required tunc =- 

Speed 

6. (c) Given, speed of bus ■ 72 Jcm/h 


Time 
_ 4U1) . 
2d 


20 h 


* 72 X —* 20 m/s 

IS 

, p . THscanm travelled inFis=hx3fl=l[Mlm 

7. [fl> Length af the bridge u Distance 
travelled by Lhe person in 4 min 
= Speed X Time 
5 

Speed - 54 km/h ® 54 X — - 3 K5- 15 m/s 

m 

Times =4 min — 4 xGQ =240 k 
,, r . Raqiired Length = lb x 240 = 3600 ui 
S. [ft] We know that far relative speed, tbe cwn 
speeds will be added. if the motions of the 
two objects are In opposite directions. 

A Required speed = IQ + fi =■ IS km/h 
9. [ft] Wfe know that for relative speed, the 
subtraction of speeds Lakes place, if the 
motions Of the two objects arc In the same 
direction 

■"f Required relative speed =9—5^4 km/h 
Distance 


ID. [ft] We know that, speed f? 

_ 12 _ l£x 60 

= So ~ eo 

GO 


Time 
= 2 knVh 







x = 6 km 


Dlstuic* copied lei !J h 
= Speed X Time 
=■ 8 X 3 a 24 km 

11- (flj £itH UiUjt diatom = jc JciTi 

According to the question, 

— -£ = !■ — = 1 
3 4 Z 12 Z 

IK- [tft We know that ^paad Inversely 

proportional to timo. 

Given that. 

(Speed uF A): CSpood uflfl = 2 ; 7 

,\ (Tune taken by AJ: (Tims taken by El 

= 11 = 7:2 

2 7 

(a) isi the lulal dbstBJiee = k 
Then, according to the question, 

2 
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13 . 


Hk 


2 1 
-x -x 

3 + 3 _ 84 

4 5 60 


B4 

90 


^ Jf 34 

=> — -f — — 

6 IS 60 


5a + 2x = 42 


7x=42 


I — -e fcm 


14, th) Tbtai distance ^ 30 + 40 ~ 70 Inn 

30 00 

Tolu] time Laken =— -t- 5 == — =■ 10 H 
G 6 

70 

Required average speed - — ~ 7 km/h 
10 

13- [a> let X fem distance be c-mreced in y h. 

Su, spued in first case = — tn^i 
S' 

and spaed in se-cond case 

2y 4 y 

.'. Required ratio = — : — ^ 1 : — = 4 1 
y 4y 4 

16, [ft] Tbtal distance to towered in 
10 h = E0 km 


But it cavers 40 im in — th af time, i.e., 
5 


40 km in 0 h. 



+ \ Required Lime »jo - 6 ypyrgmahboob. word press, com 
and remalni nq d isianrn = 4ft km 
40 

Tbwss, required speed = =10 km/h 

4 


IT, [if} [flaw speed = — of Usual speed 

Wow, time taken = - of u&uai time 
6 


f — of IbeUSuul llbla 1 

U ) 


fusual time) =10 min 
= 10 min 


— of the usual time 
S 

+ s s Usual time = R0 min 

18. [b) According to the formula 
ZA& 

Average spaed = [by Techmqijg 11 

A - B 


Here. A = 5 km/b r and = 2 km/h 

/. Required average speed 

2X5X2 go J, j_ 

=-= — = 2- km/U 

7 7 7 

19- [a} We know ibac, if two cquai distances arc 
covered at two different speed? A and JJ, 
than 


AVMBjJ* speed 

2AB = 2 K 58 X 52 

A + E 5B + 52 


[by Technique 1] 


a 54.8 km/h ■ 55 lem/h [approK.) 

20, [Cj DisUnuce between Somy-iirh und ltaipur 
= Average speed X Time 


69 x 35 


km : 


181 


km 


50 4 

frew speed = {69 + 36) loie/h = 10 b km/h 
Distance 


Required rime 


Speed 
161 

4 x tftS 
161 XBE 


4 X IDS 


min = 23 min 


21, [ b ) Let cue required distance = x 

Aeeusdiny ta Die question, 
x _ x _ 13 
S / 2 7/2 60 

[difference between. two times 

as 0 + ft £■ 1S min) 
2x 2x 1 

=> — - — m - 

5 7 5 

=* 14 jt IDje-7 

-> Ax w 7 

7 , 

=P = - km 

4 
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Futft Tract Method! 

Here, 

15 7 

b = 2 - , b = -,t| and = fi 

2 2 2 

Accotamg to tbc cormuia. 

Required disnhffi [f] +■ 

b - 3 


[by Technique 3 ] 


Required discance 


_ 2 H 60 J _35^t2_7 




km 


22. (c> Time 


Distance 
SpwU 
As per fust Condition,. 

A = t + A 

ID BO 

=!■ d-10f+l 

As par second condition, 

£ 


d^l2£ ■■ - 
5 


—-t - — 

12 GO 

From Eqs. (i) find fii), iw ha™ 

lOr 4 1 »I2r-- 
& 

=* 2t - 1 4£ = — =► t = 

B 5 

-- Fmffl Cq (l). d = 10 X li + X 
ID 

di 11 + 1 - 15 
■\ d = 12 km 


n 

10 


Fart Traci Mrthcd 

Hera, a = 10 kro/h, 

0 =. (10 ■+ 2) = 12 kntfhr 
1 

fi = 6 min = b 
IQ 

and fo ■ ™ b. 

10 

required distance = ab ^ + 
b - a 


- 0 ) 
■ ■(ii) 


|hy Technique 2] 

i0*12*(—+—) 

110 10 J . 10 x IS! x 1 

12-10 " 5*2 

= 12 lm 

23. (n) Relative speed of policeman with respect 
to thief a £11 1 D|i =? 1 km/h- 

ow, relative distance covered by 
policeman in S min 

X.j 

1 = Speed X Time a 1 X — 

60 

»— km = 100 m 

10 







The distance between the policeman an)(®l}»=T ^= O (80 m 


24. (a) Since, he takes 10 h to walk both ways, the number of hours to walk one way for him will be 5. If he walks one 
way and drives back the same way it takes him 6 h which means that the number of h taken to drive one way is 6 - 5 = 
1 h. Thus, number of hours to drive both ways will be 2. 

Alternate Method 

Given that, W + D = 6 ...(i) 

[W = Time taken while walking and D = Time taken while driving] Also, ZW = 10 =>W= 5 From Eq. (i) 


5+ D = 6=>D = 1 


2D = 2X1 =2 /. He will take 2 h to drive both ways. 


2G. £h) Given* £> =a4 km, a ^q&im^boob.wordpress.com 


i 10 km/h 


According io tho formuLa, 

Distance travelled by 

A = PJT=2J>K —— 
a + b 

[by Technique 5) 


= 2*34 X — 
23 


= 2 * 84 X-^=— 

12 +■ IB 


s2x6x6s7Ztm 

2t^ (a) Relative ^peed of policeman 


c in 

= £20-16) st — = —nvs 


13 y 


To oudl Lh & Lhler, the policeman has to 
gain 200 m. 

Time taken to gain 200 m 



Actual distance covered by policeman in 

iai> s = 180 X — = TduO m 
S 

w\ Distance covered by the thief 
^1000 200 ■ BOO m 

Trtffk MptJnO^d 

Here, d = 200 m, u = IS tm/h 


= 10 x - 5 = 4? m/S 


IB 3 



AeccPdiliy 1*3 Uie formula. 



Lby Technique 
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= ZOO X ■ 


40 

9 


&D 

B 

40 


4t> 

t) 


-tfOU x — m 

10 

37. (a) Given, x = Ifi and y = 35 
According to ehe JcumuJa, 
lSl [clhj/s speed ; 2nd hum/s speed 

[by Technique 7] 

= Jy ; Jx = JO;^/i6=5;4 

2B. (b) John'-5 speed . VLiLod's speed 
= 7£-(125-755 
= 75:50 =3:2 

29. (d) Let x km is covered in y h. Then, ftrat 
speed =— ksnJ h 

r 

X 

Again, — km is covered in 4yh. 

2 

-'■ Mew spy yd = f — k — 1 = [—1 

U *Y) IskJ 

Raric of speeds = — : — = 1 ; — = 8 :1 

y 8y S 

30. {b) Given, A - 6 km/h, R - 3 knVh 


According to the formula, 

, . 2A£ 

Average speed = 

A + R 


{by Technique 1] 


Required average speed 


Z * S x 3 


— * 4 km/h. 
3 


fi # S 

31 T ((f) LbL lime taken by A - y 
Let speed of C = x 

Theft, speed of £? = 3 jk 

Speed of A = 0 X 
Mow, th tin of sp««d£ of A and C 

= Jtai.io nr time talon by [land A 
bx _ 5b 
X Y 


6x:x=50:y ^ — = — 


h8 n 2 n 1 . 

.. Y = — ^9 — = 9 —mm 

6 fi 3 

32* (&) Lei ihe consume speed = x 

According to the question, 

715 TIB 


x + ID 
1 


x x * 10 
U + 10> - x 
XU + 10) 


: _ 2 _ 

715 

_g_ 

V15 
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2 

=> x? + 10k 3575 ■= 0 

=> a^ +- 65a — 55 a - 3575 = 0 

^ x lx + 65) " 55 [x + 651 ■ 0 
=* [a - 5£ft (x + G5J s± 0 

, + * X = 55 flr x - - G& 

Ignoring tlafe negative value. wu yet 
jf =5S 

Original speed of the motorcycle 
** 55 km/h 

33 ► Let speed of train = 16 a 

Speed of car - 15 a 

Spaed of bus =-= 60 km/h 

3 

According to the guenon. 

4 

16 a m. GO X - m. SD 

3 

A = 5 

Speed of ear = 3 5a = 15 x £ = 75 km/h 
Required distance 

»■ Speed x Time 
=. 75 X 6 = 450 km 

34. (5) Ratio df speeds of A and B m 3:4 


.* Ratio of time taken a 4.3 

Lei time taken Dy A and B be 4x and 3 a, 

reapectdv^ly. 

Thaw according to the question, 

4a~3a = 20 =* a =30 
Hence. ttm& taken by A 

■* 4 x 30 = SO min 

and time taken by I? — cl X 2Q - 50 min 
35- (itf) Let speed of 1st cor ■ 7 a 


and speed of the 2nd car = B x 
According to the question, 

s 


using, Speed — 


Distance 


Time 


40 r 

.* A = — IE 5 

3 

S+ Spood of iho 1st car 

= 7x = TX6 = 36 fcnVh 
36 B (a) Let speed of 1st bus - 5 a 
and speed ef 2nd bus = 3x 
According to the question. 

6x=—=50 

, ..k.n 


Speed uf End bus = 3 a = 3 X 10 
■ 30 krrVh 






„ , , J voursmahboob.wordpress. 

37. (n) We knew chat speed anti Ume are 

inversely proportional 
c. Ratio of time taken 

1,3,1 3D , 30,30 

~ i' 3' b " a 3 ' 1 
ILCM of 2 r 3, 5 = 30! = IB; 10 r6 
3fl. (0 let the speed in return jgyrney = x 
According id the question, 

6 {X + 23 = 9 X 
=* ex-HlE = 9jt 

=5- 9x - 6x = 12 

BjesrlZ 

12 

.". x = — = 4 km/h 

3 

39- (a/ L« # cates x h Ed walk 13 km. 

Then, A tales [x +■ 4] h Lo walk D lm t 
With double of the speed, 

A will take i{x -1-4) h. 

2 

According id the question, 


40. 


JT - - {x 1 4) 
2 


=> 2x — (x + 4) 

=?■ - x - 4 

x = 4 + 4 
(b) l^c the riiaLance = x 

and usual speed = y 

According id the question, 


4 

4 

B h 


(H - 
HH 


= 2 =y * k i . 




Time taken to cover the distance with usual 
speed = H h 

41. £&} Let squired distance = x 

According to the question, 

x ar _ 15- Ex 4x_l 

ii” ^ 


20 EU 


BU 


: — Sc SO - 20 fcm 

4 


Fast Track MeTkoci 

5 

lime, □ = lb ktn/li, b = 20 lin/lc q = —, 

6D 

t 3 * and I? afe ? 

00 


Required distance 

r _ +fe) 

£ - a 


[hy Technique 3] 






tfl x 30x1^ 
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BQ--4 X 5 - 20 km 


■ „ r, , „ Distance 20G 

42. (a) Speed of car = — -= —— 


Yitnt* 

60D 
fi 


Speed of jeep = 


2GQ 


2*2 
m 

: 7Skm/h 
' 1£H1 km/b 


75 3 

*+ Required ratio = --- - - 3; 3 

100 4 


Method 

Speed of car : speed of jeep 
= Time taken by jeep . Time taken by car 
= 120 min ; 1 GO mi n = 3 : -1 


43. Let Eryesh catches Aunt after a: h. 
Then, distance travel led by Amli li\ 

{X + 4) h 

= Disuinoe travelled by Bry asb in k fo_ 
According to tba question, 

4 {x + 4} 20 x 

=> 4v + 16 - 
=> lSsr-16 



Distance travelled by Bcijasii in 1 h 
p{l K 20) km ■ 20 km 
44. <aj U»i B catches A after x h- 


Than,, distance travelled by A in fxr -h 3 b 
= Distance travailed by B in x h 
According m the question, 

2 [x +■ 3 = 5* 

=> + 4 = Bji 3x = 4 

’* x = - 

a 


DtSLari.ce trovelted by B lb - h 

= 1x5 = —=fl-km 


45 u (d) Average speed 

?.AIl 
A + B 


2 X & X 3 

s + a 


30 

■ — - 3L7C km/h 

a 


[by Tachnique 1] 


45, {b) Due to stoppages, it covers LO km loss 
per hour. 

Tin lb taken to cover 10 km 


— x60 ] = 12 mio 
.50 J 


Hence, the train stops on an average 
12 min per hour. 
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4 *T* ft? E>u.« to stoppages, bus covars 9 km. less 
per hour. 

Turns token Lu cover D kin 


=(sr* M )' 


10 min 


Hence, the train stops an on overage 
10 min per hour. 

4B* (d) Lei. me total cusiatice covered. = x 
* Length of journey 
According to the quest inn, 

\2 +D ) ^2 BO j 


X X 

— + — 
KO JZO 


IS = 


dx - dx 


340 


IS 


ft# = 1 fi x S40 
IB X 2+0 


= Iff *10 = 7GB kin 


49. 0] Wy ktKrtV itayl spued is Envwratly 
proportional to Time:, Therefore; 

1 1 

Time taken by A : Time taken try E = : 

2 3 

Lei £ iak.es xmln. men, A takes 

O + 20) min. 

(jr + 20): x w i : A w 3: 2 

=» - - — = - =*3*4-40 = 3* 

x 2 
x ~ 40 
■t A takes („v +■ 30) 
or (40 + ZQ) = 00 mlfl 

Air double the sjpuod, a wuuld bout} 
covered si in 30 toin. 

50. (a) DisLar.CE = Speed X Time 

= 90 x — - 100 km 

60 

New tune - — h ** — h 

m 3 

i 

New speed ^ 100 x: ^+0x3 
4 

= i 20 tnv^! 

51. (c) Time taken to cover first 75 km 

-™- 3h 

26 

Time lekfiP to cover next 36 km 

25 c w 
^ ^ 5 h 


Tuiit taken in cower Last 50 km of Its 
journey = 


.»-Bh 

2S 


Total distance = 75+ 25-1- SO = ISO km 
Total time taken = 3 + 5 + 2 => 10 h 
Required average tipeed 

Tot^.1 distance 150 

Total time token 10 


15 km/h 
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52- id) After servicing apead of car 
= fin kmfti. 

Distance cohered in 6 h 

= (60 * 6) km = 360 km. 

When hjol serviced, then time taken lo cover 

1 Rfl 

360ltma ~ =7.2h 
50 

53. id) Let total distance = x 

Now, According %a the question, 

40 X 3 + 60 X 4.5 « 

S 


l KQ + 2?0 = ™ 


5 

X 5 


= S50 km 


. + , Renaming distance 


= 050-300 = 200 km 


^160 

Required avuruyc speed = —— = &5 km/h. 

4 

34. (d) Required avefags speed 

_ Total distance envered 

Total time taken. 

3 X 33 3X 13 


39 39 ^ 39 

20 39 + b2 

3x 13x12 


1 , 1 . 1 

— + — + — 


13 


Z 3 
36 km/h 


55* to) in this «», (21 - IQ m or 6 m b 
covered by DaJbSr singh In 1 min. 

.'. 114 [[] wU1 be covered ill 


sti 


X 1H 


min = 


IS min 


&fi. it) Here, the person cowers - of his Journey 

Z 

at 40 km/h. — at 60 km/h and rest 

3 


fi - I- I a. 11 Bt 30 km/h. 
{ 2 3 fij 


Average spwd for whole journey 

[by Technique 21 

1 


8 x 40 3 x f?0 

1 


fl x30 


—+ _L + 

so iso lao 


720 


9+4+4 


J_ 

La- 

720 

17 


a 4£35 km/ h 
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57+ (c) Let the distance - x 
Hera,. the difference in time 
= 20 —5 = 15 mm 

= —= -Jl 
SO 4 


Spsed during neKt journey 
- 16 + 5 = 30 km/ h 
According to che question, 
X _ X _ 1 

15 20 4 

_ 4x 3x _1 

m 4 





15 


A x = 15 km 

Fast Track Method 

Here, a e 15 knVb r b * 5 km / h 

Fi — 20 mtn and tg = 5min 


Required distance ^ (tj - (a - 




[fey Technique 4| 


60 5 


60 


1 5 tin 


58- fb) im the time taken hy car h to reach 
destination ts x h 
do, i tie time laKcn hy car A to reach 
destination Is + 2) h 
Wow, SiT t =SiT* 

=> 3D X [x +■ ^ ~ 45 X Jf 

30jt + 60 = 45* 

=fr 1Stf - 60 

+\ * = 4 b 

distance: hoi.woen sorting pnini. and 

destination 

= %7 ? = 4Sx4 = ISO km 


59. £b) Let the certain distance be d and time z. 
Now, by given condition, 

d . , _ _. ft 4- 15) , 

- = {i+ i&? min =- h 

3 60 

^ 20 d ^ i 4 15 

=> | = 2Dd-15 .(i) 


and 


d 

4 


= (;f — 15) min 


so 


=> I5d = £ “15 
=> r=il5d+15 

From Eqs. (ij and [iij, we get 
2Q d-15 —15d + 15 


...m 






Exercise © Higher SmT^QUmbW 
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45 km/h 


1- fri Speed of truck 

Distance 350 
= =-! 

TinruT 0 

How. speed of car = 

(speed cf truck + IB) Ioxl'Ii 

w(46 +■ 13) » 64 krn/b 

and distance travelled by car 

^ 3GS + IG =304 km 

Time taken by car 

Distance 334 . 

—-- — n — nh 

Sp**d 04 

2r (ft) Let distance ha drove be x. 

_ - . _ Distance 

Using Time ~ - 

Speed 

Frpm giiron condition, 
jt - ] 

40 45 ” 

^ 4£jt-40x nl 

4D 3K 4& 

=> Sx = 40 fc 4£ => x = 300 kin 

3, (d) When serviced, the distance covered by 
tba car = 65 H 5 m 335 km. 

When not serviced, the time taken by the 
car to cover 32E km. 

335 
40 

4+ (C) Time taken by express train to cover 
75 km including steppage. 

min + 3 min = 40 min 


k -= 3.125 =?8h (appmx) 


■f-as—Ts). 

Uoo J 


Time taken by express tmin to cavei 
600 km. 

ce Tima taken by it to cover 535 km 

+ Time taken by It tp cover 70 km 

= f — X 535 1 min + | X 75 | min 
1,7:5 ) Uoo j 

= (336 + 45) min = 331 min 

Time taken J5y Local train io cover 35 km 

tockiflingf stopfwtgin 

1 min T 1 mtn = 31 min 


- X Zsj min 


In 3l min, dlsianco covered = 3b km 
Tp (31 X lift min, distance cvvered 


= [g x 31 x 13. j = 300 Vm 
X distance covi 

(HxeJ-w 


In Last EJ min. distance covered 
.35 km 


Hcquircd. total distance 

= 3007.35= 307.35 km 




S. W La usual speed cf a man is V m l Sm^ oob - word P ress - com 
t h, 

Ry tbo formula. 

a L w ) 


t H 


IN) 


=> lt-t-1 

z z 

t « 1 h 

Hence, the time taken by the man to reach 
his office be bis- usual spoed is 1 b. 


Id) Here, i r >| = B km/h 



and 

S* = lBkm/b 



4 

^ X £| ™ 



and 

[^ = X tg = 

= ISfca 

.. (ii) 

Wo trwjw that, 




r j + f H =8 


---CLUJ 

and 

dj + = ao 

[givHn) 

- -ftv) 


From Zqs. (i> and (ii) put tbe value of ond, 
in Eq. [iv) r we get. 

dl + t^ =80 

Se ? +■ 16^ =80 

-> Gr., — 0f^ 4- &i 2 = 00 
0 (fj + E-g] + 0 ^ = 

8x8 + 8jg = 80 

Fmm Eq (ill),. 

St^ =80-64 = ie 

fy = ^ 2 h 

B 

^ - 2 = Sh 

4 Distance travelled by font. 

= c± = 8 X 8 = 48 km. 

7* |tf> Lut distance and original speed of the 

fritfE! by d kns yn8 $ kOi/fo Ttwfl, 
d d _ 2 

s s + 3 3 

d Ta +■ 3 - s) _ 2 

a {a + 3) 3 

=? 9d = as t? + 3) ...(l) 

d d 2 

jp - 2 s ~ 3 

d + 3 _ 8: 

3 


and 


=> 3d =a s (s 21 

From Eqs. fij and {ii}, wb get 

3 ■ Zsfs + 3\ 

^ 3s 2 - + 6t- 


-.(ii) 



= 400 km 


=> a 2 w 12s ^ ff = 

From Eq. (ia), we qei 

3d - i-aaa-aa 

d = 40 km 

8. [Jj) Let they meet x km from A. 

Then, according id the question, 

.v _ (iaaa - xj 

40 60 

=> 6Dx ;= 40 {1000 - x) 

==* 3x - 2000 2x 

=fr 3x 4- 2x ■ 2000 
=? hx = 2006 km 

h _ ^COD 

*" 5 

9. {g} Let they meat after x h. 

Then, according id the question, 

3tf +Iff =17.5 
=? ?x = 17.6 

ITJ 

7 

So, they meet 2.5 h after B : DO om. 

It means they meet at 10 : 30 am. 

lQ h [c] Let distance between Muaaipux and 
Pispur — x km 

Average speed uf train [rum Manipur 

= — km/h 

4 

Average speed of train from. Dispur 

= — kna/h 
7 

Lot they moot y h after S ■ 00 am. 

Then, According i<j the question, 

X <V - 2> ■ X 
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x= - 


-= S.hh 


(H*t- 


=» ? + * = i 

4 7 

=* ?y+3(y-Si«2B 

=* 15y ■= 44 

44 

if± — hfi2hEG min 
IS 

Goody. trains meet 2 h 56 min after 6; 00 am. 
It means the trains iiauet at B : SB am 
11. (a) Required average speed 

- w *-siki5-75xi.«a 


inn 


100 
= 6?.E knrfl 

12. (el Distance - (AB + SC) 
1 


S 3 


: 16 X ■ 


2x 
= a km 


x *- — -p 4 km 

Z 

Area of the Reid = 4 x 4 = Ifl sq km 
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13. (d) Heqwsd average speed 

4 


l 

60 
4 X 120 


-UJ-+-i- 

40 120 20 


12 


= 40 Intfh 


14. (a) lot two trains moot at a Ion from h Jf. 
[Tims tulcen by M la cover {450 - a) kin] 
[Tun* taken by L to COv*r d kin] 

= * 2 . 

60 

fftH - 4? a _ 40 

SO 60 B0 

(456 - *0 
HO 


40: 

60 bO 


[450 - afl (a+ 40} 


= 0 


170 


6 6 

=> 3 (450 - ^ -4 fa + 4DJ = 0 

=► 7a = 1190 

+ a ^ 1130 

7 

Time taken by L tc cover 170 km 

= —i ft" 2 H50 mm 

60 

So, the two crains wil] meet 2 h min 
after 0 : 00 pen. It means that the two crams 
will meet at S : 50 pm. 

(dl Lei speed or A = 5* 

Tlra]] r spaed of B = 

Given that., speed of E ■ 6jc ^ 90 
9D 

.. x - — “ 15 

9 

A Spaed of A = Sx = 5 X 15 75 km/h 

Led A and JS meet efwr t h Thcn r 
75 x t + SO X [ = dS 

68 BS X. GO „ . 

A I =- h =-= J2 mm 

155 IBS 


16* (d) Acquired number of hours is the number 
of urms of dm suejos 40 +45 + 50 + ... us 
speed increases every hour, 

Given, sum or the senes is ass 
A a = 40, d = 5* S ™ 065 and n = ? 

Using £? = — [2a + {n - l)d] 

2 

=> atb =-iao + sji - y 

2 

=> 770 = Sfl 3 + 75n 

=> fl 2 + 1 Sn - ! 6* = 0 

=* n? i- 33J7 - 7 ji - 1&< = 0 

=> n(n + 23 - Tfji + = 0 

{n + 23 (n «* 71 -> D 
A n = 7 
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Chapter 

26 

Problems Based 
on Trains 

Problems based on trains are same as the problems related to ’Speed, Time and Distance’ and 
some concepts of’Speed, Time and Distance’ are also applicable to these problems. The only dif¬ 
ference is that the length of the moving object (train) is taken into consideration in these types of 
problems. 

Problems Based on Trains 
RuleO 

speed of tram 

Tme taken (f) t 

Hera unit of speed is m/s or km/h. 



£k. 1 Convert 360 km/h im r W& boob wordpress com 

Sol. 360 km/h = 360 x A m ts = 10Om/s 

18 

Ex. 2 Convert 150 m/s into km/h. 

Sol. 150 m/a = 150 x — km/h = 30 x IS km/h = MOkm/b 
s 


Rule® 

The distance covered by train in passing a pole or a standing man or a signal post or any other 
object (of negligible length) is equal to the length of the train. 

Ex. 3 A train covers 85 m in passing a signal post. What is the length of the train? 

Sol. We know that, the distance covered by a train in passing a pole or a standing man or a signal post or 
any other object (of negligible length) is equal to the length of the train. So, in this case, train covers 85 m 
to pass a signal post. 

/. Length of the train = 85 m 


Rule ® 

If a train passes a stationary object (bridge, platform etc;) having some length, then the distance 
covered by train is equal to the sum of the lengths of train and that particular stationary object 
which it is passing. 

Ex. 4 A 29 m long train passes a platform which is 100 m long. Find the distance covered by the 
train in passing the platform. 

Sol. We know that, when a train passes a stationary object having some length, then the distance covered 
by train is equal to the sum of the lengths of train and that particular stationary object. In this case, station¬ 
ary object is 100 m long platform. 

.v Required distance = Length of train + Length of platform = 29 + 100 = 129 m 

RuleQ 

If two trains are moving in opposite directions, then their relative speed is equal to the sum of the 
speeds of both the trains. 


Ex. 5 Two trains are moving in s and 8 m/s, respectively. Find their 

relative speed. 

Sol. When two trains are moving in opposite directions, then their relative speed 
= Sum of the speeds of both the trains 
Required relative speed = 4m/s + 8m/s = 12m/s 


Rule® 

if two trains are moving in the same direction, then the relative speed is the difference of speeds 
of both trains. 

Ex. 6 Two trains are moving in the same direction with speeds of 19 km/h and 25 km/h, re¬ 
spectively. What will be the relative speed of the train running at 25 km/h in respect of the train 
running at 19 km/h? 

Sol. We know that, when two trains are running in the same direction, then the relative speed is equal to 
the difference of speeds of both the trains. 

.*. Required relative speed = 25 km/h - 19 km/h = 6 km/h 


Rule® 

If two trains of lengths x and y are moving in opposite directions with speeds of u and v 

respectively, then time taken by the trains to cross each other Is equal to 

Ex. 7 Two trains of lengths 80 m and 90 m are moving in opposite directions at 10 m/s and 7 
m/s, respectively. Find the time taken by the trains to cross each other. 


Sol. According to the formula, 

Required time = J + y 
U 4 V 


when?, i - m, y sr iQQ m a 


A REquired time ■ 


SO + 90 
10 + 7 


10 iel/e nod v 
170 

17 


7 id/b 




RuleO 


yoursmahboob. word press, com 


If two trains of lengths x and y are moving in the same direction with speeds of u and v respect¬ 
ively, then time taken by the faster train to cross the slower train is equal to 



[hene J u>v] 


Ex. 8 Two trains of lengths 75 m and 95 m are moving in the same direction at 9 m/s and 8 m/s, 
respectively. Find the time taken by the faster train to cross the slower train. 

Sol v According to the formula. 

Required time = £ — £ 
u - V 

where* x - 75 m, p - 95 m, u = 9 m/a and t 1 = 8 m/f? 

Required time = — 1 — =173 a 
& - S 


Rule© 

If two trains start at the same time from points P and Q towards each other and after crossing 
each other, they take f., and t2 time in reaching points Q and P respectively, then (P's speed): 
(Q's speed) = Jt A : A 

Ex. 9 Two trains start at the same time from points A and B towards each other and after crossing 
each other, they take 25 h and 9 h in reaching points B and A, respectively. Find the ratio of 
speeds of 1 st train to that of 2nd train. Sol. Given that, 1 = 25hand£2 = 9h According to the formula, 
(1st train's speed): (2nd train's speed) = Ji A : J\ = (V9 : -J25) = 3:5 

Ex. 10 A train passes a standing man in 6 s and a 210 m long platform in 16 s. Find the length 
and the speed of the train. 

$d. Let length train be L. 

Ab the bp rad while croe&ing a standing man and while crossing the platform TemamB 
Then, 

According to the question, ^ 

1QL m GL +■ 1260 

=* 10L = 1250 4 L = = 128m 

10 

r \ 9pwd of the train = Lopgth _ 126 _ 

Time 6 








Ex. 11 A 250 m long train is will it pass a man running at 10 

km/h in the same direction in which the train is going? 

So I. Speed *>f the trflj n relative to man - 100 1U = WD km/h 

- Effl x — m/a - -5 * 5= 25 m / 3 
18 

Distance covered in pausing the man = 250 m 

/„ lime taken - — = 10 s 

25 


Ex. 12 A 220 m long train is running at 120 km/h. In what time, will it pass a man running in 
the direction opposite to that of the train at 12 km/h? 

Speed efthe tnuu rotative (120 + 12}km/h 

- 132 km/h- ^132x Ajm/e. 

Disucioe covered in pwirift the tom = 220m 

Time taken = *3=2*3=tia 

110 

Fast Track Techniques 

to solve the QUESTIONS 

(Technique A 

If a train of length L m passes a platform of x m in f A s, then time taken t 2 S by the same train to 
pass a platform of length y m is given as 



Ex. 13 A train of length 250 m, passes a platform of 350 m length in 50 s. what time will this 
train take to pass the platform of 230 m length. 



SoL Length of train = 250 m; com 

Time taken to cover hLe dlstaiiM = 50 a 
Sp h to crow ttw platform* the train ho* to wmjr * distance 


= Length of train -I- Length of platform = 250 + 350 = 600 m 



Nov, the time taken to does the platform of length 230 m 


Total distance covered _ Length of train + Length of platform 


Speed of train 


Speed of train 


_ 25fl + 23) _ 480 _ ]C a 
12 12 


F»*|Ifr»Cfcil*thHl 

Here n L = 250 m,r = 3$0m, ^ = 50a, 
5 = 230 in and ^ = ? 



{L +■ r J * ^250 + 350 J 




From stations P and Q, two trains start moving towards each other with the speeds of a and b, 
respectively. When they meet each other, it is found that one train covers distance d more than 
that of another train. In such cases, distance between stations P and Q is given 



Ex. 14 From stations A and B, two trains start moving towards each other with the speeds of 150 
km/h and 130 km/h, respectively. When the two trains meet each other, it is found that one train 
covers 20 km more than that of another train. Find the distance between stations A and B. 

Sol. Let the trains meet after time t at a distance x from station B. Then, another train coming from A covers 
a distance of (x + 20). 

For station^ , distance covered by first train (x + 20) = 1507 
—> x — 150i - 20 ...(i) 

For station B,distance covered by second train x = 130t ...(ii) 

From Eqs. (i) and (ii), we get 


130i = 150i - 20 => 150t - 130i = 20 => 20t = 20 => t = lh 










Distance between stations .4 and B - YWm^ oob word P ress com 


= 280< = 280 x 1= 280 km 


Fast Track Method 


Here, a = 150 km/h, b = 130 km/h and d = 20 km 


According to tbe formula. 

Distance between stations A and 3 


-( hs )- 

= [ l5Q t3 ° ) — x20=2H)km 

^150 - L30 J 20 


Technique® 


If two trains leave P for Q at time t, and t2 and travel with speeds a and b respectively, then the 
distance c/from P, where the two trains meet, is given as 


d =Difference in time x 


Product of speeds 
Difference in speeds 


= ( f 2 


-t^x 


ay.b 

f>-a 


t 2 >t, and b>a 


Ex. 15 Two trains leave Patna for Delhi at 10:00 am and 10:30 am respectively and travel at 120 
km/h and 150 km/h, respectively. How many kilometres from Patna, will the two trains meet? 

Sot* Speed of 1st train = 120 km/h and speed of 2nd traln= 150 km/I 
Relative spocd of 2nd train ■ 150 - 120 * 30 km/h 

As 1st train leaves - h before, hence m-hiit will wrr00 km wit huots 120 km in l h* 

2 2 

60 

Time taken by Sod train tq gain 6Q Ian = — = 2 h 

30 

/. Actual distance covered by 2nd train in 2 h = 2 x 150 = 000 km 
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Fast Track Method 

H*r* h a = 120 km/h, & ■= 150 Ldi/ t h ^ = 10:00 am and ^ = 10:30 am 
According to the formula, 


Required distance =.((%- t j, ) X 


fl K & 


=(10dO- 10:00) X * 120 x 150 J 
(150 - 120 ) 


_ 1 K 130 x 150 


2 30 

120 X 150 

GO 


= 2 x 150-300km 


Technique 


If a train overtakes two persons who are walking with speeds of a and b respectively, in the same 
direction and passes the two persons completely in t, and tetime, respectively, then 


length of toe train , 




N > fl 


Note In case tj > £ 2 . (t\ - h) is taken in place of {t2 -1{) in the denominator 

Ex. 16 A train overtakes two persons who are walking at the rate of 4 km/h and 8 km/h in 
the same direction and passes them completely in 18 and 20 s, respectively. Find the length 
of the train. 









Let speed of the train be x. yoursmahboob. word press, com 

f ItA f "-*4 km/h - — m/a 

Then* relative speeds are |j - — Jm/s and hr - — J m/s. “ 


For 1st man. 


Length of the train = - yj x 1& 

H) 


fbr 2nd man* 
Length of the train 


x 30m 


Ftom Eqs. fi) and 

(-?)--(- 7 )- 


9 (at - 1C) = 10 (ft® - 20) 
81s - 30 - 90s - 200 

as = no 


From Eq, (i) a 

Length of the train 


*(T- 7 > 


8 km/h = ^ 


IB = 15® x 18 = 30C m 


...( 1 ) 

..(Si) 


Fast Track Method 

Here h ^ = lSs p ^ = 20s 

* = 4 km/h = 4 x — m/s = — m/s and t = S km/h = fi x — m/a = — m/a 
IS 9 IS 9 


According lo the formula,, 

Differ ^ 'P«^ x <i **3 

*2 - *1 


^) * 1S * ^ 


20-18 
— x 18 x 20 


10 x 20 - 200m 


(Technique A 

if two trains A and B start from stations/points P and Q towards Q and P respectively and after 
passing each other, they take t, and f 2 time to reach Q and P respectively and speed of train A is 
given as a, then 









Speed of train 


yoursmahboob. word press, com 


Ex. 17 Two trains x and;; start from Mumbai and Delhi towards Delhi and Mumbai, respect¬ 
ively. After passing each other, they take 12 h 30 min and 8 h to reach Delhi and Mumbai, re¬ 
spectively. If the train from Mumbai is moving at 60 km/h, then find the speed of the other train. 

Sol* Here., a ■ 60 km/h, ^ a h and 50 mm =12+22 a — h, ^ = Bh 

60 2 

According to the formula, 

Speed of y = a ft =60 X I = 60 X J kiu/li = 75 km/h 
\l ^ |2*S 4 


C' 


Technique 


0 


The distance between p and Q is d km. A train with a km/h starts from station P towards Q and 
after a difference of t h another train with b km/h starts from Q towards station P, then both the 
trains will meet at a certain point after time T. Then, 



if second train starts after the first train, then t is taken as positive. If second train starts before 
the first train, then t is taken as negative. 

Ex. 18 The distance between two stations P and Q is 110 km. A train with speed of 20 km/h 
leaves station P at 7:00 am towards station Q. Another train with speed of 25 km/h leaves station 
Q at 8:00 am towards station P. Then, at what time both trains meet? Sol. First train leaves at 7:00 
am and second at 8:00 am. So, first train i.e. from P to Q has travelled lh. Distance covered by first train = 
20 km So, distance left between the station = 110 - 20 = 90 km 






„ r ^ . yourswahboob.wordpress.com 

Now, tufas are travelling in opposite directions, 

S* t -20+26-45 km/h 

qn 

Hme t^VQ to covor 90 km — — - 2 h 

45 

. + . The time, at which they ■will meet, is 2 h after second train left 

i.t. 8:00 am + 2h =■ lGi 00 &m 

Fut Tr*ck Method 

Hen, d=110km, «=S:00-7:0Q=lli 

A ■ 30 km/h and t * 25 km/h 

Time token by trains to meet, T = [ - - — I 

(atij 

^ r _ 110 + (I) (25) _ 135 

*20+ 25 45 

=* 2 = 3k 

They will meet vX - 7 ■ 00 em +■ 3 h - lfr 00 wm 


( Technique 


© 

j 


The distance between two stations P and Q is d km. A train starts from P towards Q and another 
train starts from Q towards P at the same time and they meet at a certain point after t h. If train 
starting from P travels with a speed of x km/h slower or faster than another train, then 


(0 speed of faster train = 
{ii> Speed of slower train ■ 



Ex. 19 The distance between two stations A and B is 138 km. A train starts from A towards B 
and another from B to A at the same time and they meet after 6 h. The train travelling from A 
to B is slower by 7 km/h compared to other train from B to A, then find the speed of the slower 
train? 







Sol Let the speed of slower t$^aksmktiifhob. wordpress.com 
Then* $p£$d of faster fcmin — (j + 7) km/h 
As the trains ors moving in opposite directions. 

Sts the relative speed = r + (r + 7)= (2n + 7)km/h 

Time token = PirtwlcgtI<,Tgll9d 
Relative speed 

=? fi = 138 => 2r + 7 = — =*2s + 7 = 23=*2i=23-7 

2tr + 7 6 

t = -y = S km/h 

Speed of slower train = E km/h 

Ffwt Track Method 


Here,d - l3fikm T f = 6 hand 2 - 7km/h 


A Speed of slower train * 


d-te m 
2 

13S - 42 
12 


13B-(6)(T) 

3 ( 6 } 

« — - a km/h 

13 


Technique^ 


A train covers distance d between two stations P and Q in t, h. If the speed of train is reduced by 
a km/h, then the same distance will be covered in t 2 h. (i) Distance between P and 0 is 



(10 Speed of ttie train = j krn/h 


Ex. 20 A train covers distance between two stations A and B in 2 h. If the speed of train is re¬ 
duced by 6 km/h, then it travels the same distance in 3 h. Calculate the distance between two 
stations and speed of the train. 









Sot Let the initial speed of qmuih®®kffljbob.wordpress.com 
Ditt&ate between Gtatitift* A and B ■ rfkm 
C&&9 1 With initial speed n 

i-i .(i) 

Speed i 

Cvn II With d#cr«fiMd apaad, 

TW«t 6 ^ Di3taaoe ^3= * ,..(Ji) 

Sp«d (i - 6) w 

From Bqs. (ij and (ii), we get 

2r = 3 (x - <S) ^ 2i = 3* - 13 => 3r - 2i = i = IS 
On putting the value of x in Eg, (i) we get 

2 = — => d -3 x 18 -30 km 

1# 

/. Initial speed of train - 1G km/h and distance between two fft&tlons= 34 km 

F«tTrack Method 

Here h % = 2h, tj = 3h n a = 4hm/handd -7 

(i) DIe Lance between^ and B& 

d - a |AA-jkm 

=> <J = d-36lon 

(ii) Speed gf tie train= ^ - - = lEltm/h 

<4 -4 3-2 


Technique 


<D 

j 


Without stoppage, a train travels at an average speed of a and with stoppage, it covers the same 
distance at an average speed of b, then 


Time of rest per hour = 


Difference in average speeds a-fl 
Speed without stoppage a 


where. a>b. 


Ex. 21 Without stoppage, the speed of a train is 54 km/h and with stoppage, it is 45 km/h. For 
how many minutes, does the train stop per hour? 


Sol. Decrease in speed due to stoppage = 54 - 45 = 9 km/h 










yoursmahboob. word press, com 
Because of stoppage train covers 9 km lew par hour. 

fill 

/. Time taken to cover 9 km = — = -h=-*G0* lOmb 

64 0 fl 

Fatt Track Mothod 

Here, a = 54 km/h and 6 = 46 km/h 
According to the formula^ 

Required test time ■ ~ ^ ~ ^ 

* 64 

9 11 

= — = -h= - X 60 = 10 min 
54 S ft 


Technique 


0 


If two trains of equal lengths and different speeds take t, and t2 time to cross a pole, then time 
taken by them to cross each other is 

T = ^2- 

t S±V 


We use'+' sign, if trains are moving in opposite directions and'-' sign, if they are moving in same 
direction. 

Ex.22 Two trains of equal lengths take 5 s and 6 s respectively to cross a pole. If these trains are 
moving in the same direction, then how long will they take to cross each other? 





$*L 


L$t the length of train yymtsssrnahboob.wordpress.com 
Then* speed of first train B^tance covered _ r m y a 

Time taken 5 

Similarly, npe^d of Aecond train ■ ^ m/a 

Nov, r h time taken to cross c&ch other when moving in wm dnwtino 
_ Sum of lengths of two trains x + i 

Relative speed of two trains * _ ^ 

5 6 

= Shi 
6* - 5ff 


30 

ir x30 


= 60b 


T 


FattTrack Method 


Hcrc,^ = 5sand fj = 6a 
According to the formula, 
Required time= 

_ 2x5x6 
6-5 


= 60a 


Multi Concept 

QUESTIONS 

1 . After travelling 80 km, a train meets with an accident and then proceeds at 3/4 of its former 
speed and arrives at its destination 35 min late. Had the accident occurred 24 km further, it 
would have reached the destination only 25 min late. Find the speed of the train. 

(a) 50km/h (b) 30 km/h (c) 48 km/h (d) 55 km/h 


A (c) When we analyse the question minutely, we see that the speeds of the train upto 80 km are the same in 
both the cases. Further, the speeds after (80 + 24) = 104 km are same in both the cases. Therefore, the dif¬ 
ference in time (35 min - 25 min) = 10 min is only because of the difference in speeds for the 24 km journey. 
Now, let speed of the train be x km/h Then, according to the question, 










Glltorenceln llmewhw 24 km usual speed = iQ min 

4 

24 24 = 10 

^ 3* y 60 

4 

24 x 4 24 10 

^ 3k K 60 

32_2* = ^ 

x X 6 

m - = - = 43km/h 

x a 


2 . ^4 goods train and a passenger train are running on the parallel tracks in the same direction. 
The driver of the goods train observes that the passenger train coming from behind, overtakes 
and crosses his train completely in 1 min whereas a passenger on the passenger train marks 
that he crosses the goods train in 2/3 min. If the speeds of the trains is in the ratio of 1 : 2, then 
find the ratio of their lengths. 

(a) 4:1 (b) 3 :1 (c) 1 : 4(d) 2:1 

w (d) Let the speeds of the two trains be xand 2x and length be L-\ and L 2 , respectively 

Case I When driver of goods train observes that passenger train crosses his train 

Ll + ^ = 1mn= SO 3 , ,,(i) 

2k -k 

Case II When a passenger on passenger train observes that he crosses the goods train 

L ' = -mir<= - x 60= 40s ...(ii) 

2X - X 3 3 

On dividing Eq. (i) by Eq. (ii), wfrhavfr 
Li + ig , eo 
L, 40 

m ^£+1 = ^ « k = l-i = l 

L, 2 i, 2 2 

L\ : Lg =2 :1 


Fast Track Practice 


Exercise© Base Level Questions 






1. A train covers 90 m in passing a train, (a) 20 m (b) 87 m 

(c) 71 m (d) 90 m 
(e) None of the above 

A 220 m long train passes a signal post in 12 s. Find the speed of the train. 

[Bank Clerks 2010] 

(a) 72 km/h (b) 60 km/h 
(c) 66 km/h (d) 69 km/h 
(e) None of the above 

3. A train takes 9 s to cross a pole. If the speed of the train is 48 km/h, then length of the train is [CDS 
2014] 

(a) 150 m (b) 120 m 
(c) 90 m (d) 80 m 

4. A train running at the speed of 72 km/h goes past a pole in 15 s. What is the length of the train? [CDS 
2013] 

(a) 150 m (b) 200 m 
(c) 300 m (d) 350 m 

5. 150 m long train running with the speed of 90 km/h to cross a bridge in 26s. What is the length of the 
bridge? 

[SSCCGL2012] (a) 500 m (b) 600 m 
(c) 659 m (d) 550 m 

6. A train travelling at a speed of 30 m/s crosses a 600 m long platform in 30 s. Find the length of the train. 
[SSC CCL 2007] 


(a) 120 m (b) 150 m 
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(c) 200 m (d) 300 m 

7. A 240 m long train crosses a platform of equal length in 27 s. What is the speed of the train in km/h? 
[Bank Clerks 2009] 

(a) 48 (b) 60 

(c) 56 (d) 64 

(e) None of the above 

8. A train crossed a platform in 43 s. The length of the train is 170 m . What is the speed of the train? [IBPS 
Clerk 2011] 

(a) 233 km/h 

(b) 243 km/h 

(c) 265 km/h 

(d) Cannot be determined 

(e) None of the above 

9. A train crosses a platform in 30 s travelling with a speed of 60 km/h. If the length of the train be 200 m, 
then the length of the platform is [SSC CPO 2013] 

(a) 420 m (b) 500 m 

(c) 300 m (d) 250 m 

10. A train crosses a bridge of length 150 m in 15 s and a man standing on it in 9 s. The train is travelling 
at a uniform speed. Length of the train is 

[SSC CGL (Mains) 2012] (a) 225 m (b) 200 m 


(c) 135 m (d) 90 m 


11. A train moving with uniform sp long bridge in 7 s. Find the length 

of the train. [SSC CCL 2010] 

(a) 150 m (b) 120 m 

(c) 100 m (d) 80 m 

12. The lengths of a train and a platform are equal. If a train running at a speed of 90 km/h, crossed the 
platform in 1 min, then find the length of the train. 

fa; 500 m fibj 550 m (c) 600 m (d) 700 m (e) 750 m 

13. A train travelling with uniform speed crosses two bridges of lengths 300 m and 240 m in 21 s and 18 s, 
respectively. Find the speed of the train. [SSC CPO 2011 ] 

(a) 72 km/h (b) 68 km/h 

(c) 65 km/h (d) 60 km/h 

14. Two trains are moving in opposite directions with speeds of 6 m/s and 12 m/s, respectively. Find their 
relative speed. 

(a) 18 m/s (b) 15 m/s 

(c) 20 m/s (d) 6 m/s 

(e) None of the above 

15. Two trains are moving in the same direction with speeds of 15 km/h and 21 km/h, respectively. What 
is the speed of trains in respect of each other? 

(a) 26 km/h 

(b) 15 km/h 

(c) 6 km/h 

(d) 24 km/h 


(e) None of the above 


16. The relative speed of a train in r^^W^(S?^S 1/ W*^R{^f^fi?ff 7 train and car are moving opposite to 
each other. Find the actual speed of train, if car is moving with a speed of 15 km/h. [Bank PO 2011] 

(a) 80 km/h (b) 105 km/h 

(c) 75 km/h (d) 100 km/h 

(e) None of the above 

17. Two trains of lengths 70 m and 90 m are moving in opposite directions at 10 m/s and 6 m/s, respect¬ 
ively. Find the time taken by trains to cross each other. 

(a) 10 s (bj 8 s (c) 12 s (d) 16 s 

18. A 440 m long train is running at 240 km/h. In what time will it pass a man running in the direction 
opposite to that of the train at 24 km/h? 

[Hotel Mgmt. 2009] 

(a) 9 s (b) 6 s (c) 12 s (d) 4 s (e) None of the above 

19. A 400 m long train takes 36 s to cross a man walking at 20 km/h in the direction opposite to that of the 
train. What is the speed of the train? [IBPS Clerks 2011] 

(a) 20 km/h (b) 30 km/h 

(c) 15 km/h (d) 11 km/h 

(e) None of the above 

20. A 280 m long train crosses a platform which is three times of its length, in 6 min 40 s. What is the 
speed of the train? [IBPS Clerk 2011] 

(a) 3.2 m/s 

(b) 1.4 m/s 

(c) 2.8 m/s 


(d) Cannot be determined 


(e) None of the above 
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21. Two trains of length 512 m and 528 m are running towards each other on parallel lines at 84 km/h and 
60 km/h, respectively. In what time, will they be clear of each other from the moment they meet? 

(a) 26 s (b) 25 s (c) 15 s (d) 27 s (e) None of the above 

22. Two trains of lengths 50 m and 65 m are moving in the same direction at 18 m/s and 17 m/s, respect¬ 
ively. Find the time taken by the faster train to cross the slower train. 

(a) 1 00 s (b) 11 4 s (c) 95 s (d) 115 s (e) None of the above 

23. Two trains of lengths 105 m and 90 m, respectively run at the speeds of 45 km/h and 72 km/h, respect¬ 
ively in opposite directions on parallel tracks. Find the time which they take to cross each other. 

[SSC CGL 2007] 

(a) 5 s (b) 6 s (c) 7 s (d) 8 s 

24. A train passes two persons who are walking in the direction opposite to the direction of train at the rate 
of 10 m/s and 20 m/s respectively in 12 s and 10 s, respectively. Find the length of the train. 

[SSC CGL 2013] (a) 500 m (b) 900 m 

(c) 400 m (d) 600 m 

25. A train A is 180 m long, while another train B is 240 m long. A has a speed of 30 km/h and B 's speed is 
40 km/h. If the trains move in opposite directions, find when will A pass B completely? 

[SSC (10+2) 2012] 

(a) 21 s (b) 21.6 s 
(c) 26.1 s (d) 26 s 

26. A train A of length 180 m, running by 72 km/h to cross the another train B which is running in the 
opposite direction to speed of 108 km/h and length is 120 m, in how much time?[SSC CGL 2012] 


(a) 23 s (b) 12 s (c) 6 s (d) 30 s 


27. A 110 m long train is running seconds, does it take to cross an 

another train of length 170 m, which is standing on parallel track? [SSC CGL 2011] 

(a) 15.6 s(b) 16.8 s(c) 17.2 s (d) 18 s 

28. Two trains of equal length are running on parallel lines in the same direction at 46 km/h and 36 km/h. 
The faster train passes the slower train in 36 s. The length of each train is [SSC (10+2)2012] 

(a) 82 m (b) 50 m (c) 80 m (d) 72 m 

29. Two trains, of same length are running in parallel tracks in opposite directions with speeds 65 km/h 
and 85 km/h respectively. They cross each other in 6 s. The length of each train is 

[SSC (10+2) 2013] 

(a) 100 m (b) 115 m 
(c) 125 m (d) 150 m 

30. Two trains start at the same time from points x andy towards each other and after crossing, they take 9 
h and 4 h in reaching points y and x, respectively. Find the ratio of speeds of the 1 st train to that of the 2nd 
train. 

(a) 2 : 3 (b) 3 : 2 (c) 2 : 5 (d) 5 : 3 (e) None of the above 

31. The ratio between the speeds of two train is 8 : 9. Second train covers 360 km in 4 h. Distance covered 
by first train in 3 h (in km) is [SSC (10+2)2012] 

(a) 240 (b) 480 (c) 120 (d) 60 

32. The average speed of a bus is three-fourth the average speed of a train. The train covers 240 km in 12 
h. How much distance will the bus cover in 7 h? 

[IBPS Clerk 2011] 

(a) 110 km (b) 115 km 

(c) 105 km (d) 100 km 


(e) None of the above 


33. From stations M and N, two train^ < ?t^3 / ffl^ff| > SfWFr at speed 125 km/h and 75 km/h, re¬ 
spectively. When the two trains meet each other, it is found that one train covers 50 km more than another. 
Find the distance between M and N. 

(a) 190 km (b) 200 km 

(c) 145 km (d) 225 km 

34. Two trains A and B start from Delhi and Patna towards Patna and Delhi, respectively. After passing 
each other, they take 16 h and 9 h to reach Patna and Delhi, respectively. If the train from Delhi is moving 
at 90 km/h, then find the speed of the other train (in km/h). 

(a) 120 (b) 190 

(c) 125 (d) 145 

35. Excluding stoppages, the speed of a train is 108 km/h and including stoppages, it is 90 km/h. For how 
many minutes does the train stop per hour? [SSC CPO 2012 ] 

(a) 5 (b) 9 

(c) 10 (d) 6 

36. Without stoppages, the speed of a train is 150 km/h and with stoppages, it is 100 km/h. How many 
minutes, does the train stop? [MBA 2008] 

(a) 20 (b) 15 

(c) 25 (d) 45 

(e) None of the above 

37. Two trains running in opposite directions cross a man standing on the platform in 54s and 34s respect¬ 
ively and they cross each other in 46 s. Find the ratio of their speeds. 

(a)3:2(b)2\3 

(c) 5 : 3 (d) 3 : 5 


(e) None of the above 


38. Two trains are running 40km/h MWm same direction. The fast train com¬ 
pletely passes a man sitting in the slow train in 5 s. The length of the fast a train is 


rssr cm ?m 31 



fb) 27 m 


(df m 


39. Two trains of same length take 6 s and 9 s, respectively to cross a pole. If both the trains are running in 
the same direction, then how long will they take to cross each other? 

(a) 30 s (b) 36 s (c) 40 s (d) 42 s (e) None of the above 

40. The distance between two stations P and Q is 145 km. A train with speed of 25 km/h leaves station at 
8:00 am towards station Q. Another train with speed of 35 km/h leaves station Q at 9:00 am towards station 
P. Then, at what time both trains meet? 

[SSC Multitasking 2013] (a) 10 : 00 am (b) 11 : 00 am 

(c) 12 : 00 am (d) 11 : 30 am 

4LP and Q are 27 km away. Two trains will having speeds of 24 km/h and 18 km/h respectively start sim¬ 
ultaneously from P and Q and travel in the same direction. They meet at a point R beyond Q. Distance QR 
is [SSC CCL 2012] 

(a) 126 km (b) 81 km 

(c) 48 km (d) 36 km 

42. Two trains A and B start from Howrah and Patna towards Patna and Howrah respectively at the same 
time. After passing each other, they take 4, h, 48 min and 3 h, 20 min to reach Patna and Howrah, respect¬ 
ively. If the train from Howrah is moving at 45 km/h, then the speed of the other train is 

[SSC Multitasking 2014] (a) 60 km/h (b) 45 km/h 

(c) 35 km/h (d) 54 km/h 


Exercise © Higher Skill Level Questions 


1. Two stations A and B, 100 km farW^% a l^%°(ftrtKP. r ^W§^?afi^tarts at the same time from station A 
and station B. The train starts from station A is running with the speed of 50 km/h to station B. The train 
starts from station 

B is running with the speed of 75 km/h to station A. At what distance both the trains meet with each other 
from station A? [SSC CCL 2012] 

(a) 40 km (b) 20 km 

(c) 30 km (d) None of these 

2. Two stations P and Q are at a distance of 160 km. Two trains start moving from P and Q to Q and P 
respectively and meet each other after 4 h. If speed of the train strating from P is more than that of other 
train by 6 km/h, then find the speeds of both the trains, respectively. 

(a) 19 km/h, 13 km/h 

(b) 13 km/h, 9 km/h 

(c) 17 km/h, 23 km/h 

(d) 16 km/h, 10 km/h 

(e) None of the above 

3. A train travelling at 48 km/h completely crosses an another train having half length of first train and 
travelling in opposite directions at 42 km/h in 12 s. It also passes a railway platform in 45 s. The length of 
the platform is 

(a) 400 m (b) 450 m 

(c) 560 m (d) 600 m 

(e) None of the above 

4. A train leaves Mumbai for Goa at 3 : 45 pm and goes at the rate of 50 km/h. Another train leaves Goa 
for Mumbai at 2:35 pm and goes at the rate of 60 km/h. If the distance between Mumbai and Goa is 510 
km, at what distance from Mumbai will the two trains meet? 


(a) 200 km (b) 150 km 


(c) 145 km (d) 300 km 
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(e) None of the above 

5. A train P starts from Mokama at 5:00 pm and reaches Hazipur at 6:00 pm. An another train Q starts from 
Hazipur at 5:00 pm and reaches Mokama at 6:30 pm. At what time, two trains will cross each other? 

(a) 5:36 pm (b) 4:36 pm 

(c) 6:00 pm (d) 7:00 pm 

(e) None of the above 

6. Train A crosses a pole in 25 s and train B crosses the pole in 1 min 15 s. Length of train A is half the 
length of train B. What is the ratio between the speeds of A and B, respectively? 

(a) 3 : 2 

(b) 3:4 

(c) 4 : 3 

(d) Couldn't be determined 

(e) None of the above 

7. A 110 m long train crosses a tree in 3 s. How long will it take to cross 165 m long platform and 135 m 
long bridge, if platform and bridge are at a distance of 30 m? 

(a) 12 s (b) 15 s (c) 16 s (d) 18 s (e) 20 s 

8. The distance travelled by a train is 1830 km. The speed of the train is one more than twice the time taken 
to travel the distance. What will be the respective ratio of the speed of the train and time taken to travel? 
[Bank Clerks 2010] 

(a) 30 : 61 (b) 61 : 30 

(c) 25 : 51 (d) 51 : 25 


(e) None of the above 


9. The average speed of a train in than that in the return journey. The 

train halts for 2 h on reaching the destination. The total time taken to complete to and for journey is 32 h, 
covering a distance of 1600 km. Find the speed of the train in the onward journey. 

(a) 56.25 km/h (b) 60 km/h (c) 66.50 km/h (d) 67 km/h (e) None of the above 

10. A train overtakes two persons walking along a railway track. The first one walks at 4.5 km/h and the 
other one walks at 5.4 km/h. The train needs 8.4 s and 8.5 s respectively, to overtake them. What is the 
speed of the train, if both the persons are walking in the same direction as the train? 

(a) 66 km/h (b) 72 km/h 

(c) 78 km/h (d) 81 km/h 

(e) None of the above 

11. A 125 m long train take 25 s to cross a person who is going in the same direction with the speed of 4 
km/h. After crossing that person, the train can reach next station in 30 min. How long that person takes to 
reach that station after being crossed by them? 

(a)3±h fbJ2 A h 

44 

(c) 3 - h (d)2-h 

44 

(e) None of the above 

12. A train covers certain distance between two places at a uniform speed. If the train moved 10 km/h 
faster, it would take 2 h less, and if the train were slower by 10 km/h, it would take 3 h more than the 
scheduled time. Find the distance covered by the train. 

(a) 300 km (b) 600 km 

(c) 800 km (d) 1200 km 


(e) None of the above 
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Answer with Solutions 

Exercise© Base Level Questions 


1. id) We know that, the distance covered by a train in passing a pole or a standing man or a signal post or any other 
object (of negligible length) is equal to the length of the train. In this case, train covers 90 m to cross a standing man..'. 
Length of the train = 90 m 


3- i’c) Wifi that, 
Distance 

lime 


Speftd= 


i g 

Speed of ihc irgin =- x — = 66 km/h 

12 S 

3. (ftp) Lot ihe lorxjLh of the train be x m. 

Wflw P spend = 4ft km/h = 48 X ‘ 3 m/s 

18 

Train takes 0 s te CiuiiS a pole. 

/.Length of train, x = Speed X Time 

= 4 ft X — X 9 w 120 m. 

IS 

4. {Cl Speed of train 

__ Lcngrh of [rain _ 

Time taken to crass the steLianEuy object 
Length of train = Speed of train X Time 
takan cc cross the staiicnary object 

72* 5* IB 
=-= 300 m 

is 

5. (a) Let length of bridge be x m. 

We know,. Speed -■- 

lima 

According lO Ibo question, 

g 0x A.I^±£ 

LB Zb 

^ 25*2B^150+x 

=s fi 50 — 1 GO + v 

X = 500 m 

6. [d) Let length of the train he x rn. 

KulflOvu lurwjlh of Thu Lrtfirb = (* 4- BOOJ m 

According la the question. 

+ 600 


* 30 f 
30 

x = eno - 600 = 


x + MG = SCO 


7. \d) By the speed = 


300 m 

Platan eg 
Time 


(240 +■ 240)1 ] 8 

:-X -- 







8. fd) Length of platform is not given. sorff™?^a?tte^ ress - 


9. (c) Speed of train = fill km/h 

- x J in/* = J ° ffi/\ 

Ifl 3 

Let length of the platfom be x m. 
According to the question, 

200 + x = — K 30 
3 

=4 300 - x - 500 

A x =■ 300 m 

10. [ft) Let cbe length of the train be x m. 
According to the question. 


^ = Speed 

,„(D 



x n- ISO „ 


- =ipuorf 

...[ID 


L5 


From Eqs. (i) and (ixj, we get 
x m X + 150 

9 " 15 

v x + 150 

“V '— — - 

3 5 


=> 5x = 3„s + 450 

==* x - 325m 

II. [CJ Let Length of the train be L m. 
According to the question, 

1 _ L + 250 

2 7 


=4 7L ra £L + 5DD 


=4 7L - ZL ^ 500 


fi> =500 


L 


5 DO 
~ 


= 10ft m 


12. (a) Lot length of both, Lratn and platform 
he x. 


Distance covered by Lhc train to cross the 
platform - & + x~2.x 
Time = 1 Enin -60 s 
and speed — 90 km/h 
5 

- 90 X — - 2 5 m/s 

A Distance = Speed X Time 

=y 2* = 25 X 60 

=* x = 750 ['[■] 
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13. (a) Let length of the train s- L 

According to the question, 

£.4 300 1 + 240 


21 

L + 3DD 


13 

L + .240 


7 0 

=* EI4 ISOO =71 4 1G8Q 

p". L — 1 S O tn 

Taking thu length of ihn Held bridge into 

rocsklArailoru 

L 4 2*1Q 120 4 240 


Speed of trail] = 


IE 

360 u IE . . 

-X — krrVh 

13 9 

= 7£ Lmvh 


IE 


- m/s 


(GO When two trains are moving in opposite directions, then their relative speed is equal to the sum of the speeds of 
both the trains. /. Required relative speed 

= 6+ 12= 18m/s 

15. (c) We know that, if two trains are running in the same direction, then relative speed is equal to the difference of the 
speeds of both the trains. 

.'. Required relative speed =21-15=6 km/h 

16. (c) Relative speed of train 

= Speed of train + Speed of car => 90 = Speed of train +15 


Speed of train = 90-15 = 75 km/h 






17. (aj At coding m thu tuiyowsmahboob.wordpress.com 
Required lime = x * ^ 

U + V 


Here, x = 70 ra r 7 = 30 m. u = 1D ntfs and 
v » E itv's 


r'r WtCluJlTHi tAffiS = 


70 + go 

10 +■ f> 


IflQ 

16 


= 10 S 


IS. 


{b) Speed of the t*ain relative to man 
= £240 + 24} tnvh = 2G4 fcm/h 

= 264 X — id/h = — m/S 
IB 3 


DiSLanrjR covered Ln passing the man 
= 440 m 

440 

Time latfifl = * 3 = E R 

2B0 


1®. (nj Native speed of uairt 


400 

36 


TEl/S = 


4 DO- 

36 


kH 

& 


= 40 trn/h 


Relative speed of train 

- Spaed of train + Spead of man 
40 = Spaed of train + 2D 
Speed of train - 40 ■ 20 
= 20 km/h 
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20. [fl Length □! CJ-lb train = 280 m 


Length of the platform = 201) X 3 = 
Taken Lime = 6 min 4 Cl g 

= ( 360 + 40 )s= 400 ? 

_ , Distance 

-■.Enquired speed = 


R4D m 


Tirfro 
840 + 280 1120 


4OT 


400 


- Z.& iri/s- 


21. (ff) Relative speyd = (B4 + fciQi ktaVli 

= 144 tm/h = 144 K — m/s 
IB 

= B X 5 = 40 m/s 

Distance covered in passing each other 

- 5 ia + ^aa = i 04 Qm 

/. Esquired time - ■ 26 s 

4 Q 


22. (d) According lc the formula, 

x + V 1 

Required time --— 

U- v 


Here, jr « ED m„ y = 65 m, u = IS m/s and 
v m 17 rtt/s, 

_ . _ . 50 + 05 115 

.. Required time ^-— — a 115 s 

13-17 1 


23. ib) Tbtal length of the train 
= 105 * 90 = 195 m 
Relative speed = 72 + 45 km/h 

= ii?km/h = f 1l?x —1= — m/a 

\ IB J IB 

Required time = f 1$5 X |s = 6s 
\ 585^ 

24-,. id) Lui the speed or thu uain th; x. 

According to the question, 

Ex + 101 X 12 u{x + 20) X 10 
=2 B x 4 60 *■ 5jc + 1QG 

=& X = 1 Lift - 50 = 4 Li ttVs 

Length ofehn train = {jc -I- lOj x l£ 

= {40 + 10} X 12 = 600 m 

FiSfrtTl^ek h-tpfchg-J 

Here, ^ = 1Z-S, £g ™ 10 s,» = 10 rn/s Land 
b = 20 irv'i 

According to the formula, 


Length of the train 

Difference in speeds X X Eg 

thy Technique 4J 

_ £0 - 10 } x in x 12 
12 - 10 
30 X 10 XJ2 


a zoo 


600 m 










25, (b) Total distance =■ x + y 

3 im + 240 = 420 m 

5 

Artiva speed = u +■ v = |3Q +■ 40) X 

IS 
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70 X 5 
38 

a Required Lima 


m/s 


( x + y 1 4E 

ima = \ -- = — 

\ y + v ) r i 


420 X 18 
70 x 5 


- KU6 s 

26. (c) Required Lima 

Distance covered by train 

HolaOvu spoud of train 
ISO + 1ZQ _ 300 X18 
ISO X 5 


= 6 s 


(73 + JOS) x — 

18 

27. {,b) Speed = 00 lmfli= B0 x — nik- 

i a 

_ . . 110 4 170 

Required tune = 

50 

3 


bO 




= 2d0 X — - 
B0 


le.s u 


28. (by Let the length of each train be x m. 
Relative speed = 40 < * 3fi = 10 km/b 

10x5 25 , 

—- m/s = nys 

Ifi ft 

Sam of lgnptli of train =Tlfne ^ 
Rulalive bprad vf train. 


^=38^ = 11211! 
2b g 


9 
x = 


; 100 


50 m 


(0 Let length of bach train be x m. 

TheiX (65 +■ 83 X — * * + * 

IS 5 


150 X 5 X 0 


= 2h 


ie 

=> 2* = 2£fl 

■\ x ^ 125 rn 

M. (ft} Given that = 9 ft and 2-$ = 4 li 
According bn thp farmula, 

(1st train's speed) j_ (2nd train's speed) 

= Vf : Ve = 213 

21. (g) Lee speed of 1st cram be R x and speed 
of End train be 9 x. 

According to the question. 

Speed erf second train 

« — -acutmfli 

4 

9>x = BO =* * = 10 

So, speed of 1st train n S x 10 - B0 km/h 
A Required dlstanca = 60 x 0 = 240 km 
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32* (d Average speed of train 

= = 20 kmjh 

IS* 

Averag'd speed uf bus 


= — h 30 = 3 k S — 1b 

4 


Required distance = 15x7= 105 km 

33. I hi Let the trains meet Either tima t tit a 
distance xfmm station N r then another train 
coming from station _Vf covers u distance of 
{x +- SO) 

For station JJ. (x + 5CO = 1 £5t 
^ x ■ 125,1 — 50 ...(L) 

For siatioii AT, x - 7&r .. .(ii) 

From F.q$, (i) and <ii>. WC got 

7 Ee= 12 St-EO =? i = lh 
Distance between stations Af and. JV 

■ 125 # 75 t sr aao x 3 rr 200 km 


FfltftTrJicfc Wrftiod 

Here, a ■ 125 km/h, b m 75 km>h and 
d - SCI km 

According to the formula, 

Distance between the stations 


Afandtf 


■m) 

_ f 125+ 75^ 


Xd [by Technique 2] 


x 50 


200 
50 

f, =10 h 


X E0 = 200 lem 

*2 = 9 h and 


, J r Speed of B ■ 


[by Technique 5] 


34. (hj Givens, 

fi = HO kr'rVb 

According to the question, 

= 90 x J— =90 X - 
\ D 3 

= 30 X A * 130 knVh 

3S t -!CI Because of stoppages, train 
15 km less pel' boar. 

A Time taken to cover 13 km 

= J& 

IDS 6 B 


= -1,-1 x EK? = 10min 


Fn#tTl*cfc Wrthod 

I lcre P □ = 108 km/h and i? = B0 km/h 
According to the formula, 

Required rest time - -—— 

B 


[by TflchnLqua 9] 


_ ios - m 

108 

= !^ = ih = 

108 B 


- x 60 min 
B 


■ 10 min 





36. (a) Because nf stoppages, yeiM&mabtoQQb.wordpress.com 
FO km less per hour. 

-v firm ceien to cover b-0 tm 

= - 5 £L h = — x GO = 20 min 
150 150 

Fart Track Mathod 

He» r a = ISO km/h and b = lGO km/h 
Accord Lug to the fonnulu, 

3 . 

Raquirad res-t time =-[by technique G] 

a 

lbO - 100 

° 160 

= _5£. = 1StGO ±±20 min 

150 3 3 

37. (fl) Let the sponds of two trains bo 
3r and y r respectively. 

Length of 1st train = E4*r 
Length of the 2nd train - 34 jr 
According Lo Lhe question, 

** + MY . = w 

x A- y 

=> 54 x +/My = \&x 4- A§y 

=* Z7x+\7Y=Z3x+23y 

=> 4 ^ = 6 ^ => 2 sr = 3 y =>— = - 

y a 

x : y = 3 :2 

3S, The length of the fast train 
= EeliiLivu sptied X Time 

= (40 - 20) x — X 5=27-111 

IB S 


39, (fij Given Lbac* tg - 6 s and h = 9s 


Then, time taken by the trains to cress each 
other 


2t] 

t 2~ h 

2X0X9 

0 -a 


[by Technique IQ] 


= 36s 


40. (6) First train leaves at 8:00 am and second at 9:00 am. 


So, first train i.e., from P to Q has covered 25 km distance in 1 h. So, distance left between the station =145-25 = 120 
km 






Now, era ins are travelling in appp9iJiBsmahboob.wordpress.com 
directs acy. 

So, relative speed - 25 + 35 * GO km/h 

120 

Time taken to cever 1Z0 krn =-s= 2 h 

60 

4 The rime r at which both the tiains will 
meet, is 2 h after second train Left ,?'.e. r thflO 
am + 2h ■ il: 0G am 
Fast Track Method 

HerB P d n 145 km, t = 9 : 00 - 8 : DO = 1 h 
a = 25 km/h end b = 35 km/h 
Timm taken toy trains tr> meet 



[by Technique S] 


_ 145 + 1 X 35 _ 180 _ 3h 
EE + 3S 60 

4 They will meet at = B : DO am + 3 h 

■ 11:00 am 

4L (tl If the Crains meet after t h. 
“—37km —► 


145 + 1 X 35 



Distance = 'd7 


- i 


c = 5Z=£ h 

5 2 


4 QfT distance travel hy train which is 
travelling ut a speed Of 1B km/h 

= >S[ = 18 K - = 81 tm 

42- <* GLvedL, a=45 km/h* y = ? T ^ = 4 h 



= 45 x V1.44 =45 x 12 
= 54 km/h 


Exercise © Higher Skill Level Questions 








1, (a) Lot both cho trains meet \pocastonatHxoob. word press, com 
x tm Eram station. A. Then,. 

100 km 

i--—■—— - i 

H-*-—fiOO-rK)-- 


A 5Q krryti —75 km/h 

x _ 100 - x 

so" y& 


=> 3x = 200 - 2x 


=> 5x = 200 


x = 40 km. 


2. (c) Let the speed of both trains be x km/h and (x + 6) km/h, respectively. Then, according to the question, 
160 = xX4 + (x+ 6) X4 => 160=4x + 4x+24 
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=* 40 = jr + x + 6 

=* 2k 4 8 = -flD 

=> 2x = 34 

x = l7 

Hence, -speeds of both the trains are 
17 km/h and [17 + 6) km/b i. e., 17 fcm/b and 
23 km/b. 

Fs^tTnbck Method 

Here, d = 160 ten, t = 4 h and x = 6 tin/h. 


Speed oF faster train = 


r d' + x* 


km/h 


= 160 + 24 

a 

Speed trf sLawer train 1 


2t j 
[hy Tachnlujun 7] 


= 23 km/h 

■( 4 =) 


= i? km/h 


= 16D 24 

a 

3- [aj 3^t cbo Jonijib of iho first tram lojfjin, 
Then, the Length of second tialn Ls 


<?> 


Retatioe speed = (48 + ^2} km/h 
| 9Q X Jj-j 


- V ■ 
< 9 


n/s m 25 m/s 


According w the question, 

KL 


25 


: L2 


— = 300 

a 


x - 2Q0 m 


Length af first tram - 200 m 
let the Length ef pjatform be y m, 

Spend nP Ibn first icxln 

■«£ f 4B X — j m/s = -9- m/s 

{ W) 3 

Distance 

T] me ■ — _™«v« 

Speed 

{200 4- yj X -1-45 
40 

=> 000 + 'Sy = iaoo 

y = 400 m 

. [a) L#t tbs two ir&ins meat at. x km from 
Mumbai. Then. 

jj 51Q _ x 

3:4b pm + — - Z\3h pm +■ - 

50 60 

=* (3:45 pm - 2:35 pinj + f — + — 1 = 

^50 60 J 60 

- (*H- 


+ 


50 4 60 


bU X 60 


17 

Y 


Uoooj 5 y 
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f 110 \_ &1 -7 _ 44 

^UoddJ 0 0 


x 



3OTO 

130 


■ 2G0 Jem 


Alternate 

The 2nd main leaving Goa starts ids Journey 
earlier and it travels = £30 X (3:45 pm - 2 35) 
1 

^ 50 X 1 — h “70 tm r when the 1st train 
6 

[that leaves Mumbai) marts its journey. 

Now r both the trains cover (SiO - 70) km 
j,p. P 4'JO Irm with relative* spoed 
(SO + GO) km/h = 110 km/h. 


440 

Therefore, the trains, meet after - -4b 

110 

after the 1st train starts at 3:45 pm. 


New, the 1st train covers 
4 X 50 km = 300 Jon to meat the 2nd train. 

S* (a) Let the distance between Makamia and 

Haripur be x km. 

Tima takan by train P to cavar x km = 1 Ea 

3 

TunC iLikuEJ by Q 10 Cover x km = — Jl 

J. Speed of train F m x km/h 

Speed or train Q= ^^■Jkrn/h. 

Let they cross each other y h after 5:00 pm. 
?xv 

Them xy + --L * x 
3 

^ y = - h = - X 00 = 3 X 12 = 30 min 
5 5 

Hence, tlm two irains mcot 30 min aft^r 

5:00 pm, 

/. Meeting time = 5:30 pm 

6. (nj Let the lengths Of the trains A and F he 

a and 2 a, cespcclivety. 

When a train cresses a pole, it covers the 
distance equal to its length. 

/.Required ratio of speeds = — : — = 3 2 
35 75 


7. (fl) The distance covered by the train to 
Crass Che platform and bridge 
p= Length of the platform + Length af bridge 
+ Distance between platform and bridge 
-i- length of the Lruiu 
^ 155 H 135 * 3D + 11D 440 m 

3pead of train = m/s 
3 

44D 

Requlrad tima taken ~- h 12s 

110/3 
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S- (0) Let litne Udsen to uover the distance - t 

Spaed = C2c + X) 

=» rest + n «1830 =» 4 r * law 

=i a 2 + f - 1E330 = 0 

1 ± y(tj 2 4 X2 K ( 1830} 

3 x3 


Taking '+' sign, g : 


- 30 


-1± -jl-f 14010 _ -It m 

4 4 

1 +■ 12 : _ 120 
A i 

nequLn&d ratio = (2 x LIU 4 1?: 30 = 01: LIU 
9, [b) i.ci speed m the return journey = x 
Speed iit nnward journey 

I km/h 


= ^* = ri„)i 
100 U ) 


Average speed 


2 X - x X X 
I_4_■ 

— A 4 X 
4 


10a 


km/h 


1600 X = 30 
10a 

1600 xe 

p\ sr ^- 

30X10 

S* Speed Ln onward Journey = ' 3 x = ' J *4fl 
1 4 


[V Train baits for 2 h] 
= 48 km/h 


= GO km/h 


10- (d) Spoud of tst pOrtKin 


= 4.5 km/h ■ 


s) 


rn/s 


= m / ? = 1.25 m/s 

4 

= Speed of Orsd person = &,4 tm/h 


m/s => • m/s = 1.5 m/s 

E 


:( S ,*A) 


Irat the speed of Uxj trabi be * m/S, 

Than, (a 1.25) X 8.4 = (x 1.5) x 8.5 
=4 3.4x —10.5= B.5 a - 12.75 

=* 0.1a ■ 2.25 =* x-a 22.5 

Speed of l!» triair = ^22.5X - SI tm/h. 

II- (2?) Speed ei the person = 4 tm/h 

= 4 x — m/s = — 

ie a 


Let speed of train he x m/s. 
Then, relalive speed oflraln 


■(*-?)“ 


Ajv, train tains 25 s to cross the potMin 
125 


25 - 


K) 


10 _ 
==> a-^5 
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66 

. . X s -ITL' Sd 

9 

Now, ncivfifftd by tfen EF^n 

in 30 mm 


i - 5 x 30 X fiO : 
3 


1 1 000 m = 1, l km 


Thus, time iakj&n Jay Lite person to cover Hue 
11 !3 

distance nfUtnidi—h±s3- ; }?. 

4 4 

13- it] the distance covered be x Imt end 
speed of tram be y krp/h. 

Wow, according to the question, 

X x 


y y -1- 10 


- = a 


■ — = 3 
7 


7 - ID 

On adding Eqs. [i) and [iiL we gat 
X X 


-4!} 

-.m 


y y + 1'5 

x 

y 


y -10 


- = 3 


7 10 

,v 


7+ 10 


■ = 5 


( 7+10 7+10 ^ _ 

fr-n»(7+- io] j 

■MM. 

ly - too J 


(y 2 lOClls^ 


SO 


h' 


5 

WO 


...Oil) 


On substituting the value of x from Eq. (tit) 
in Eq. Oil we get 

7 s 1O0_5^-1OO =3 


4 (7-10) 

4<W 

7+10 

Y l - 100 

4 

\y 

7 ( 7 + 10 )- 

ty* 100 ] 

47 

y 2 + IO 7 ■ 

- y 3 + 100 


- 3 

3 
47 

=* lOy-i3y = -lO0 
=> -2y~-I0Ci 

y = 50 

On putting die value of 7 in Eq. {iiLh we get 
<5D 2 ) « 10D 2500 - 100 


2400 


= flon 


Hence, distance tovared by train ia 600 km. 
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Chapter 

27 

Boats and 
Streams 


Boats and streams is an application of concepts of speed, time and distance. Speed of river flow¬ 
ing either aides a swimmer (boat), while travelling with the direction of river or it opposes when 
travelling against the direction of river. 

Here, we shall explain different concepts like 

Still Water If the speed of water of a river is zero, then water 

is considered to be still water. 

Stream Water If the water of a river is moving at a certain speed, then it is called as stream water. 

Speed of Boat Speed of boat means speed of boat (swimmer) in still water. In other words, if the 
speed of a boat (swimmer) is given, then that particular speed is the speed in still water. 

Downstream Motion If the motion of a boat (swimmer) is along the direction of stream, then 
such motion is called downstream motion, 


Upstream Motion If the the direction of stream, then 

such motion is called upstream motion. 


Basic Foimulae Related to Boats and Streams 

If the speed of a beat in sti I water is x km/h and speed of the 
stream is y km/h, than 
1. Speed dewn stream ={k+ y) km/h 
2 Speed upstream - (x - y) km/h 

3. Speed of a boat in strls water (x) = - 

£ 

(Speed downsiream + Speed upstream) 

4. Speed of stream (y) = 1 

(Speed downstream Speed upstream) 


Ex. 1 A man can row with a speed of 6 km/h in still water. What will be his speed with the 
stream, if the speed of stream is 2 km/h? 

Sol. Given, speed of man in still water = x = 6 km/h and speed of stream =y = 2 km/h 
Speed downstream = x+y = 6 + 2 = 8 km/h 

Ex. 2 If the speed of a boat in still water is 8 km/h and the rate of stream is 4 km/h, then find 
upstream speed of the boat. 

Sol. Given, speed of a boat = x - 8 km/h Speed of stream =y = 4 km/h .*. Speed upstream = x- y= 8-4 = 
4 km/h 


Ex. 3 Shantanu can row upstream at 10 km/h and downstream at 18 km/h. Find the man’s rate 
in still water and the rate of the current. Sol. Speed upstream =10 km/h and speed downstream =18 
km/h According to the formula, 


Min's Jtfata in still watar ■ 2 (Spud downstmam + Spaad upatra&m) 

= - <ie -i- to) = — 

2 2 

= 14 km/h 

Speed of current ■ - (Speed downstream - Speed upstream) 

= -{!«- 10) = - 
2 2 

= 4 km/h 




Ex. 4 What time will be taken hy y SV§^li b (R^c^8 r ^^?&S9iF 64 km along the stream, if speed 
of boat in still water is 12 km/h and speed of stream is 4 km/h? 

S-ejI. Given that,distance = 641cm, KgHaed of bcmt in stjJl water = t = 1 2 km/h 

and speed of stream = y = 4 km/h 

/+ DoWItf r&Litt ypccrd of bust ■ ± +■ ■ 12 +> 4 E 16 km/k 

, -r-i , j „ Distance S4 ., 

Rcqnucd time = s « 4h 

Speed (dowiisluiam) 1ft 


Ex. 5 A boat takes 8 h to row 48 km downstream and 12 h to row the same distance upstream. 
Find the boat's rate in still water and rate of current. 


SoL 


Speed 

TflM 


46 

8 


Speed upstream 


43 

12 


4 km/h 


frtm/h 


Now, rat, of bout in 'till water - (Speed <h™t«m+ Speed npatreinuj 

- iyi • 5 km/h 

atrd rate of current - Speed upstream) 

2 

■ ^ ^ ■ lkm/h 

2 


Fast Track Techniques 

to solve the QUESTIONS 

Techn ique^ 


if speed of stream is a and a boat (swimmer) takes n times as long to row up as to row down the 
river, then 


Speed of boat (swimmer) in still water = 


9(n + U 


Note This formula is applicable for equal distances 










Ex. 6 Rajnish can row 12 km/h long to row up as to row down 

the river. Find the rate of stream. Sol. Let rate of stream = a km/h and distance travelled = j/km Given, 
rate of Rajnish in still water =12 km/h Rate of downstream = (12 + a) km/h Rate of upstream = (12 - a) 
km/h According to the question, Time taken to travel downstream = 2 x Time taken to travel upstream 


13 + a _ 2 {12 - a) 
V V 

13+ s =3(12- a) 
12+ a = 24 -2a 
a + la = 24 - 12 


=> 3a= 12 

^ a = — = 4 km/h 

3 

F»t Track Mtthod 

Heie h speed of Rajnish ki still water = 12 km/h 
u *2; Spwd of strain (ft) ■ 7 
According to tbe formula h 
Speed In still water = a ^ n * ^ 

In - 1) 

^ l 3= «C2*j) 

(3-D 

» 3a = 12 

n ■ — ■ 4 tm/h 
3 


Technique ^ 


A person can row at a speed of x in still water. If stream is flowing at a speed of y, it takes time 
T to row to a place and back, then 

Ttx 2 - 

Distance between two places = 

2x 


Ex. 7 A man can row 12 km/h in still water. When the river is running at 2.4 km/h, it takes him 
1 h to row to a place and to come back. How far is the place? 











Man h & rate downutream - ySwrZftahte4kMfXdpress.com 
Maida rate upatrt&m = 12 - 2.4= 3.6 km/h 
Let the required distance be x kirn 
According to the question, 

Tdtal time taken to travels km opetream and dcrwnfftream ■ l h 

=* — + — - 1 
144 9.6 

9,ftr + 144* = 14.4 v 9,6 

=> 24c - 13&.24 

* - 138 24 - 5-76 km 

2d 


FntTtacfc Method Here, speed of man in still water ■=* = 12 km/h 
Speed of river = y = 2.4 km/kj r = 1 h 
According to the formula, 

Required distance = ^ ~ ^ = 1 X ([l2) a ~ (&$] 

2s 2 X 12 


13&24 

24 


= 5-76 Ion 


' Technique® 


A man rows a certain distance downstream inx h and returns the same distance in v h. When 
the stream flows at the rate of a km/h. then 


speed of the man in still water = 

{y-tf 


Ex. 8 Kamal can row a certain distance downstream in 12 h and can return the same distance in 
18 h. If the stream flows at the rate of 6 km/h, then find the speed of Kamal in still water. Sol. 
Let the speed of Kamal in still water = x 

Then, Kamal's speed downstream = (x + 6) Kamal's speed upstream = (x - 6) According to the question, 
Distance travelled downstream = Distance traveled upstream => 12 (x + 6) = 18 (x - 6) 


=> 2x + 12 = 3x- 18 


=> 3x - 2x = 18 + 12 


x = 30 km/h 


Fast Track Method Here, x = I2h;y = 18h Rate of stream (a) = 6 km/h According to the formula, 
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Spud of Kama] la still waters ^ + 


V) 


(»-*] 

_ 6 X [12 + 15) _ 6 x 30 

{IB - 12) fi 


= 30 km/h 


Note If in case of technique 3, man's speed in still water is b km/h and we are asked to find the speed of 
stream, then technique 3 takes the form as 

Speed cletreMn- ^ 

(jf + y } 


Ex. 9 If in the above example, the speed of Kamal in still water is 12 km/h, then 
find the speed of the stream. 

Sol. Let the speed of stream = x km/h 
Then, Kamal's speed downstream = (12 + x)km/h 
Kamal's speed upstream = (12 - x)km/h 
According to the question, 

Distance travelled downstream = Distance travelled upstream 
=> 12 (12 +x) = 18 (12 - x) 

=> 2(12 + x) = 3(12 -x) 

=> 24 + 2x = 36 - 3x 

=> 3x + 2x = 36 - 24 

=> 5z= 12 


x = — = 2.4 km/h 5 






F«*4 Track Method Here, bW^m^q&warjiMe&.com 
Avoiding to the formula, 

»<»-«>■ »«*- u 1.H1«.».m>wi. 

(i + sh) IS + 12 3D 5 


Technique 


O 


If boat's (swimmer's) speed in still water is a km/h and river is flowing with a speed of b km/h, 
then average speed in going to a certain place 

and coming back to starling point is given by ta - — 13 ~ — km/h. 

a 


Ex. 10 Ramesh rows in still water with a speed of 4.5 km/h to go to a certain place and to come 
back. Find his average speed for the whole journey, if the river is flowinc with a speed of 1.5 
km/h. 


M. 


Ramwh's gpwd upstream = 4-5-E5=3 km/h 
Rajneah'a speed downstream = 4,5 -l- 1.5 =6 km/h 


Let the difftanee in qnfl diisrtkm ta 

Then* time taksn in upstream ■ - and time taken in dovnistreaiQ 

t . _, Total distance 2r 2i X IS .. ,, 

a Average speed =- ; -=-=-= i km/h 


Total time 


+ $= 


Fast Track Method Here, a = 45 km/h, 6 = L5km/b 

_ (4.5+1.5] (4.5- 1,5) _ CX3 _ 18 = 4tm/t 
45 45 45 


x 

5 


Technique 


© 


When boat's speed (swimmer's speed) in still water is a km/h and river is flowing with a speed 
of b km/h and time taken to cover a certain distance upstream is T more than the time taken to 
cover the same 


(0 2 -b*)T 


distance downstream, then Distance 


2b 
















Ex. 11 A boat’s speed in still flowing with a speed of 2 km/h 

and time taken to cover a certain distance upstream is 4 h more than time taken to rover the same 
distance downstream. Find the distance. 

Soh Let distance be z. 

Than, boat's rata downstream = 10 + 2 = 12 km/h 
and boat's rate upstream - 10 - 2 - & km/h 
According to tbs question^ 

Difference between the time = Time taken by beat to travel upstream - Time taken 
by boat to travel downstream 

=> E-i-4 =* ^^-4 

8 12 24 

t = 46 km 

Fait Tfack Method Here, a = 1C km/h, b = 2 km/h and T = 4 b 
According to the formula. 

Required distance - ^ ~ ^ x T- ~ * 4 

lb 2x2 

_ 10Q- 4 K 4 _ 1Q0 _ 4=961tm 

4 


Technique 


If a man covers / km distance in A h along the direction of river and he covers same distance in fe 
h against the direction of river, then 


speed of man=:(l + l)=^ + ^) 

speed of the stream = -U1 - 1 = r I — - 41 

2 hi *zJ ^ hi *?) 


Ex. 12 A boat covers 20 km in an hour with downstream and covers the same distance in 2 h 
with upstream. Then, find the speed of boat in still water and speed of stream. 

SeL HereJ = 30km, ft = lh T f^ = 2b 

Speed of boat in still water = - f — + — |= — f- + - ]= 10 X - = 15 km/h 

Speed of stream = - f — - — 1 = — f- - 10 x - = 5 km/h 

Hi *iJ 2j 2 
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Fast Track Practice 

Exercise© Base Level Questions 

1. When the speed of a boat in still water is 4 km/h and the rate of stream is 2 km/h, find upstream speed 
of the boat. 

(a) 6 km/h (b) 5 km/h 

(c) 2 km/h (tfj 7 km/h 

fej None of the above 

2. If the speed of a swimmer in still water is 9 km/h. Find the downstream speed of the swimmer, when the 
river is flowing with the speed of 6 km/h. [Bank Clerks 2010] 

(a) 15 km/h (b) 18 km/h 

(c) 3 km/h fd) 12 km/h 

(ej None of the above 

3. Ravi can row downstream at 9 km/h and upstream at 5 km/h. Find the speed of Ravi in still water and 
speed of current. 

(a) 7 km/h and 2 km/h 

(b) 8 km/h and 6 km/h 

(c) 7 km/h and 3 km/h (tfj 8 km/h and 2 km/h (e) None of the above 

4. A swimmer's speed downstream is 11 km/h and speed of the stream is 1.5 km/h. Find the upstream speed 
of swimmer. [RRB 2008] 

(a) 8 km/h (b) 9.5 km/h 


(c) 9 km/h fd) 6.25 km/h 


5. A boatman rows 1 km in 5 min tf?f9 r $$ffi s i?r ^fPagainst the stream. The speed of the 

stream is 

[SSCCGL2010] 

(a) 3 km/h (b) 6 km/h 

(c) 10 km/h fd) 12 km/h 

6. Keshav can row 60 km downstream and 36 km upstream, taking 10 h each time. What is the velocity of 
the current? 

(a) 3 km/h (b) 2.2 km/h 

(c) 4 km/h fd) 1.2 km/h 

(ej None of the above 

7. What time will be taken by a boat to cover a distance of 128 km along the stream, if speed of a boat in 
still water is 24 km/h and speed of stream is 8 km/h? 

(a) 8 km/h (b) 4 km/h 

(c) 7 km/h fay 6 km/h 

fej None of the above 

8. A motorboat can travel at 10 km/h in still water. It travelled 91km downstream in a river and then re¬ 
turned to the same place, taking altogether 20 h. The rate of flow of river is 

[SSCCGL2011] 

(a) 3 km/h (b) 4 km/h 

(c) 2 km/h (d) 5 km/h 

9. A man can row against the current three-fourth of a kilometre in 15 min and returns same distance in 10 
min, then ratio of his speed to that of current is 


[SSC CGL 2010] (a) 3 : 5 (b) 5 : 3 (c) 1: 5 (d) 5 :1 


10. The speed of the current is 5 and back again to the starting 

point in 50 min. The speed, (in km/h) of the motorboat in still water is [SSC CPO 2011] 

(a) 20 km/h (b) 26 km/h 

fc) 25 km/h fd) 28 km/h 

11. A man can row 6 km/h in still water. If the speed of the current is 2 km/h, it takes 3 h more in upstream 
than in the downstream for the same distance. The distance is [SSC CCL 2012] 

(a) 30 kmfbj 24 km(c) 20 km fdj 32 km 

12. A boat goes 48 km downstream in 20 h. It takes 4 h more to cover the same distance against the stream. 
What is the speed of the boat in still water? 

[SSC CPO 2013] 

(a) 2.2 km/h (b) 2 km/h 

(c) 4 km/h fd) 4.2 km/h 

13. Pa wan can row 24 km/h in still water. When the river is running at 4.8 km/h, it takes him 1 h to row to 
a place and to come back. How far is the place? 

(a) 11.52 km (b) 14 km 

(c) 12.52 km fd) 15 km 

(e) None of the above 

14. Sameer can row a certain distance downstream in 24 h and can come back covering the same distance 
in 36 h. If the stream flows at the rate of 12 km/h, find the speed of Sameer in still water. 

[Hotel Mgmt. 2009] 

(a) 30km/h (b) 15 km/h 

(c) 40 km/h (d) 60 km/h 


(e) None of the above 


15. A sailor sails a distance of 48 km a \orm^mm9fhwmmrn 12 h to return the same distance, then the 
speed of the flow of the river is 

[CDS 2013] 

(a) 0.5 km/h (b) 1 km/h 

(c) 1.5 km/h (d) 2 km/h 

16. Speed of motorboat in still water is 45 km/h. If the motorboat travels 80 km along the stream in 1 h 20 min, then the 
time taken by it to cover the same distance against the stream will be 

[SSC CPO 2008] 

(a) 4 h 20 min (b) 3 h 40 min 

(c) 2 h 40 min (d) 2 h 55 min 

17. A boat has to travel upstream 20 km distance from point A of a river to point Y. The total time taken by boat in 
travelling from point X to Y and Y to X is 41 min 40 s. What is the speed of the boat? 

(a) 66 km/h (b) 72 km/h 

(c) 48 km/h 

(d) Cannot be determined 

A boat covers a distance of 30 km downstream in 2 h while it takes 6 h to cover the same distance upstream. What is the 
speed of the boat (in km/h)? 

[SNAP 2012] 

(a) 5 (b) 7.5 (c) 13 (c/J 10 

(e) None of the above 

19. A boat's speed in still water is 5 km/h. While river is flowing with a speed of 2 km/h and time taken to cover a certain 
distance upstream is 2 h more than time taken to cover the same distance downstream. Find the distance. 


[Bank Clerks 2007] 


(a) 10.5 km (b) 11 km 
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(c) 10.9 km (d) 15 km 
(e) None of the above 

20. A boat takes 9 h to travel a distance upstream and takes 3 h to travel the same distance downstream. If the speed of 
the boat in still water is 4 km/h, then what is the velocity of the stream? 

[SSC CPO 2013] 

(a) 4 km/h (b) 3 km/h 

(c) 6 km/h (d) 2 km/h 

21. A boat running upstream covers a distance of 10 km in 30 min and while running downstream, it covers the same 
distance in 25 min. What is the speed of the river current (in km/h)? [Bank Clerks 2009] 

(a) 20 (b) 2.2 (c) 2 

(d) Couldn't be determined 

(e) None of the above 

22. A man can row at 10 km/h in still water. If he takes total 5 h to go to a place 24 km away and return, then the speed 
of the water current is 

[SSC CGL (Main) 2012] 


fa) 2 km/h 
fc) I Km/h 

a 


fit) s kn/n 

fd) 1 km/h 


23. A steamer goes downstream from one port to another in 4 h. It covers the same distance upstream in 5 h. If the speed 
of the stream is 2 km/h, then find the distance between the two ports. 

[SSC CGL 2007] (a) 50 km (b) 60 km 


(c) 70 km (d) 80 km 


24. A man can row 754 km/h in still wat^?W*Si^ a nv^??femffg^? e ^fiS^it takes him 50 min to row to a place and 
back, how far off is the place? 

(a) 3 km (b) 4 km (c) 1 km (d) 2 km 

25. Ashutosh can row 24 km/h in still water. It takes him twice as long to row up as to row down the river. Find the rate 
of stream. 

(a) 4 km/h (b) 18 km/h 
(c) 8 km/h (d) 15 km/h 
(e) None of the above 

26. A boat goes 12 km in 1 h in still water. It takes thrice time in covering the same distance against the current. Find 
the speed of the current. 

(a) 8 km/h (b) 12 km/h 

(c) 6 km/h (d) 7 km/h 

(e) None of the above 

27. A boatman takes twice as long to row a distance against the stream as to row the same distance with the stream. Find 
the ratio of speeds of the boat in still water and the stream. 

(a) 2 : 1 (b) 3 : 1 

(c) 1 : 2 (d) 1 : 3 

(e) None of the above 

Exercise © Higher SkiU Level Questions 

1. A boat running upstream takes 528 min to cover a certain distance, while it takes 240 min to cover the 
same distance running downstream. What is the ratio between the speed of the boat and speed of the water 
current, respectively? 


(a) 2 : 1 (b) 3 : 2 


(c) 8 : 3 
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(d) Couldn't be determined 

(e) None of the above 

2. A river is flowing with a steady speed of 

4 km/h. One rows his boat downstream in the river and then returns by rowing upstream in the same river. 
When he returns to the starting point, the total distance covered by him is 42 km. If the return journey takes 
2 h more than his outward journey, then the speed of his rowing in still water must be 

(a) 12 km/h (b) 10 km/h 

(c) 9 km/h (d) 8 km/h 

3. The ratio of speeds of a motorboat to that of the current of water is 36 : 5. The motorboat goes along 
with the current in 

5 h 10 min. Find the time to come back of motorboat. [SSC (10+2) 2007] 

(a) 5 h 50 min (b) 6 h 

(c) 6 h 50 min (d) 12 h 10 min 

4. Ishwar is rowing a boat. He takes half time in moving a certain distance downstream than upstream. 
What is the ratio of the rate of boat in still water to the rate of current? [Hotel Mgmt. 2007] 

(a) 2:1 (b) 5 : 1 (c) 7 : 1 (d) 3:1 (e) None of the above 

5. In a river, the ratio of the speed of stream and speed of a boat in still water is 2:5. Again, ratio of the 
speed of stream and speed of an another boat in still water is 3: 4 What is the ratio of the speeds of the first 
boat to the second boat in still water? 

(a) 10:7 (b) 15:8 (c) 4:3 (d) 5: 4 (e) None of the above 

6. A motorboat travelling at the some speed, can cover 25 km upstream and 39 km downstream in 8 h. At 
the same speed, it can travel 35 km upstream and 52 km downstream in 11 h. The speed of the stream is 
[SSC CCL 2011 ] 


(a) 2 km/h (b) 3 km/h 
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(c) 4 km/h (d) 5 km/h 

T+ A boat coyqt * 24 km upstream and 
36 km downstream in 0 k while it 
covers 36 km lipatraam ami 24 km 

downetreaia is 6— k The speed of the 

2 

current i* psc CTOitno] 

(a) 1 km/h (b) 2 km/h 
fcj 1.5 km/h (d) 2.5 km/h 

8. A, B and C are situated at the bank of river which is flowing at a constant rate. B is at an equal distance 

with A and C. A swimmer Avinash takes 10 h to swim from A to B and B to A. Also, he takes 4 h to swim 

from^4 to C. What is the ratio of speed of Avinash in still water and speed of stream? 

(a) 5 : 3 (b) 3 : 5 (c) 2 : 5 (d) 1:2 (e) None of the above 

9. A river is flowing at a speed of 5 km/h in a particular direction. A man, who can swim at a speed of 
20 km/h in still water, starts swimming along the direction of flow of the river from point A and reaches 
another point B which is at a distance of 30 km from the starting point A. On reaching point B, the man 
turns back and starts swimming against the direction of flow of the river and stops after reaching point A. 
The total time taken by the man to complete his journey is 

(a) 2 h 30 min (b) 3 h 12 min 

(c) 3 h 30 min (d) 3 h 45 min 

Answer with Solutions 

Exercise© Base Level Questions 

1. (c) Given, 

Boat's speed in still water x = 4 km/h Rate of stream y = Z km/h .'. Upstream speed of boat = x -y = 4-2 = 2 km/h 


2. (a) Given, 


Swimmer's speed in still water 
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= x = 9 km/h Rate of stream =7 = 6 km/h Speed downstream = x + y = 9 + 6=15 km/h 

3. (a) Given, downstream speed = Q km/h 
and upstream speed = 5 fcin/h 
According to the Formula, 

Ravi's speed in scLLL water 

^ — (Speed downstream + Speed upstream) 

— 

3 3 

st 7 km/h 

and speed of curr-cm 



= l^-g=i=P!km/h 


a t 


4. (a) Given, raw of smoam =1.5 tm/b 
Wg ktw thalr, 

RflUS iU-ytmi = - (Spi.Hid tiWMKWn 


Speed upstream) 



11 Speed upstream » 3 
y% Spswd ttpstJieam =11 -3 = 8 km/h 
5. (fl) Let the speed of hoar and stream be x 
and y km/h. 

Spued of boat along stream 
s (x+ Y) kmfh 

and speed of boat uysunst stream 
■ (x — y) km/h 
According to the question, 


jc # y w 


I = 22 
5/BD 5 


z+F-12 



and a - y = 6 

On adding EqS 0) md (iij, we yet 


3 if = lb 



X 
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-1S-B 

2 

On putting ibQ valuo of x in F*r, (i), wo qot 
& + y = i 2 

y B 12 « g 

Hence, speed of boat = 9 knVb 
and speed of stream ■ 3 km/h 

6. (ffr Speed downstream ■ ^ MtflnDB 

Time 

= ™ =6 km/h 

10 

Distance _ 36 

IQ 


Speed upstream = 


Time 

=3.6 krti/ta 

./ Velocity of the current 
= i (Speed downstream Speed upstream) 

=- w - a.e* = — = i,a tnvh 
2 2 

*T+ tfc] Given, 

Spaed of boat in still water = x = 24 km/h 
Speed nf stream t y w g km/h 
/, Downstream spaed of boat 

= .v 4 y = 24 4 13 = 32 km/h 
Distance 

Sps&d (downstream) 

= — = A tan/h 

33 

5. (a> Given, speed of boat. = 1ft km/h 
I-el speed yf fLuw of j-iv-yj = x fcm/h 

Upstream speed of buuL = [10 - x) km/h 
and downstream speed of boat 
According to question, 

■ (10 +■ J<i Imfh 

—22_+_H2—to 
to - v in 4 x 


Heqviii&d time = 


m {10 + x + 10 - x) 
(10 - x) (10 4 x} 

m cko) 


= an 


= £0 


100 - x 2 

at = too - x 2 =? # = & 

x =0 


9. (d) Let the speed of man and current be x and y km/h, respectively. Speed upstream = (x-y) km/h Speed down stream 
= (x + y) km/h 
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According to the question, 

-= x - y 

4 sets 

=> x - f ~ 3 

mti - x — = k + y 
4 10 

& 

=? x + y = — 

2 

On adding Iqs. fi) and Eii) r we get 

zx => a + - 

„.i±i 


(i) 


.(ii) 


=, *.15 

4 

On putting the value of x in JEq. (t£), we 
get 

4 2 

g is 18-1& 

y » — —- s - 

2 4 4 

J' n - 

4 

15 

Hence, speed of man x - and 
4 

3 

Speed of current ^ - ■ 

4 

15 3 

Hence, required r^tio = • = 5 ; t 

4 4 

10. (c} Let speed of boat he x km/h. 

Glinn spaad yf = b tflVh 

Upstream speed of bout = Cx - 50 kjci/la 
Downstream spaed of boat - (x ■+ 5) km/h 
According to the question, 

10 , 10 50 

x 5 x + 5 SO 


ID 


( A- + 5 + A- s] 5 
[ x* - ZB j 6 


=> 12x2x = x 2 25 

=> x E - £4x -25=0 

=? X 2 - 2&X t J£-^=9 

=> U -Z5HX + 1)=0 

x = 25 

Hi [b) Let total distance bo x km. 
According to the question, 

' X .f3r * 


[V X * ~ 1] 


S - 2 


e - a 


£+3-£=>£-£-3 


R 

2x - x 
S 


jf s B X 3 a 24 Itm 
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12. Speed downstream « — =2.4 km/h 
SO 
4B 

Speed upstream = = 2 km/h 


r \ Speed of boat in sM water 

=1(2.4+ 2)=—=2.2lmfli 

2 2 


13, (0) Pawan's speed downstream 

= 24 < 4.0 =i km/h 


Pawan'a speed up a cream 

= 24- 4.8 = IS.2 km/h 
Lei tiic required distance be x. 
According to the question, 

-^-+ _?_= 1 
20. a IS.2 

19^ ^ -i- aajs jc 1 

552SG 

=> 1S.2k+2S.8x = 552.96 


x = 


46* = 552.96 
552-96 


48 


-=11.52 fcm 


Fact Tra&k Mathod 

x - Speed of Pa wan In EtU] water 
= 24 km/h 


y - Speed of river =4 .fi km/h 

r = ih 

.V According to the famuli* 


.Y Required distance 


T fJt 2 -V s ) 

2* 


(by Technique 2] 

_ 1 X E(B4)r - [48)*] 

2x 24 

576-2304 552.96 

m - m -■ 11. G 2 km 

2 X 24 4S 


14. id\ Let the speed of Sameei In still water 
he x km/h. 

Semeer'a speed downstream = {x +■ 12fl 
km/h 

Sameer-s speed upstream = (jr - 1 ?> knVh 
According to tiio qu,05tlon r 

24 {x + 123 = 33 (* - 1ft 
m Zx + 24 = 3x - 36 

=? * ■— 36 + 24 ■ GO km/h 

Fast Track Method 
Here, x - 24 b, y = 36 h 
HflUj of stream = ! ?. fcm/h 
Accord i rig 10 the forfflol^ 

Speed of Sameer in soil water 

_ a {x + yl [by Technique 3] 

ty - x) 


= 12X84+ 3G) = G0X12 


(36 - 24) 


12 
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IS* (2)] Let spued of the flow of water be x km/h 
and rate or sailing of sailor be y kssyh- 


/.n 

Downstream &pood(a -I- j?3 = — 
8 


x + y =e 


48 


and upatreKiiiL speed X - — 

12 




--(Li) 


x - y - 4 
On solvinq Eqs, (L) and (id), wo gen 
y = 1 kLTTL^ 

16- Let Kpftert of stream be x km/h. 

Given spend of motorboat in still vrotur = 45 
km/h 

Speed of boat along stream 

=■ (45 + km/h 
According Lo the question, 

SO 


45 + x - 


45 I x 


1± 

3 

60x3 


=* x =-60-45-15 

=^> Speed of boat aepauase sineam 
= 45-15 = 30 kotfl 

Hence, required time = Dis&pnoq 
Speed 

= — ■= - x 50 = 15U min = 3 h 40 min 
30 3 


I1F+ Lot- x be the spued of the boat and y be 

the speed of the current. 

Speed uputream ^ fx y) tnyh 
Speed downstream - [jt + yl km/h 
According to the question, 

SO SO _ 25 
X - y sly 30 

In this flneatiyti r thuro bj-* twu variables but 
only one equation. Sa the value of x cannot 
he determined. 

16, (d) Speed of boat downstream 

Distance covered 

Time! taken 
30 

» = 15 km/h 

2 

Now. speed of boat, upstream 

Distance covered 30 _. _ 

= - =— = b fcm/b 

Tims tBkfln 8 


Now. speed of boat 

= Speed dewnsuoam > Spaed, upstream 

2 


16+5 20 inLr 

-b _ 2 : 10 km/h 

2 2 


19. ffl) Let the distance be x km. 

Speed downstream = (5 4 3) = ? km/b 
and id upstream = (6 - 3? = 3 km/h. 
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Acceding 10 UlM question, 

= x2 

3 7 


21 X 2 

x *=- 

4 

Track Mrthdd 


10. & km 


Here, a a & km/h, ft = 2 km/h, T ^ 2 h 
According ipthe formula, 

[hy Tochnlc|LLa B] 


Required distance 


- fi 2 > 
B& 


K T 


2 K2 


K2 = ^li=— =mb Em 


20< (cfl Let velocity of the stream be x km/h. 
A Velocity of the boat downstream 
^(4 4 x) km/h 

and velocity of the boat upstream 
= (4 - x) ktn/h 
According to Lite question, 

3 (4 + x) » 9 {4 x) 

=*■ 12 4 3x^3fi - 9x 

=> ia^ = 24 

a x = a km/h 

, + 10 10X60 

21. (tf Spued upslreiun = — ==- 

30 3Q 

m 

n 20 km/h 

_ , , + 10 lOxflti 

Spaed dovmstraam a — m - 

2& 25 

60 

=< 24 km/h 

a Speed of the riser's current 

t* - [24 20] w-m2 kra/h 

2 2 


22. (fl) Let speed of water current be x km/h. 
a Speed downstream =<10 ! x) km/h, 
water = <t0 - x) km/h 
According 10 Uic question, 


24 


24 


10 + X 10 - X 

24 £10 - * + 10 + JtJ = 5 (10* - x*} 

100 _*2.«2Lao 

5 

100 - X 2 =±96 


** = 4 

# = = B tm/h 


33. (d) IjgT, ch* dJsmnoe het.vueen the Lwn ports 
be x km. 

Then, speed duwmstrsHiep = -- 
4 
X 

And speed upstream = — 
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-* Spwd o fim stream 
- - Ltpeud doirma Lieuuj + spued upslreumj 



x =2=*x = B0km 

40 


24. (□) Let the distance ha x km, 
v ftf thn man. In itid water 

& 


Eind speed of tbe river — 1 . 5 krrVh 
.V Speed of the man. duwnstaam 

■ 75 + 15 = a 

Spnod of the men upstream 

= 75-15 = 6 km/h 


AtturdiiLg to the quftstk>n r 

X i r _ 50 

e ”io 
4 * + e* so 

=> - cr- 


=> 3fS 


3G 

IDx 

3fi 

50 * as 
10 x RQ 


GO 

50 

5*- 

so 


^ x = 3 1cm 


25. (c) Let rate of stream be a km/h. According to the question, 


24 + a = 2(24 - a) => 24 + a = 48 - 2a 


=> 3a = 48 - 24 = 24 


24 a = — = 8 km/h 3 


Fast Track Method 


Here, speed of boat in still water 


= 24 km/h and n = 2 Speed of stream = (a) = ? According to the formula, 


.'. Speed of boat in still water =- 






[by Technique 1] 


yoursmahboob. word press, com 


24 = f A ±iU 3 a = 24 (2-1) 

24 => a = — = 8 km/h 

3 

26. (a) Speed of a boat in still water 

Distance 12 

=-= — =12 km/h 

Time 1 

12 Speed against the current = — = 4 km/h 3 
Let the speed of the current = x km/h 
According to the question, 

12- x = 4 => x = 8km/h 

27. (6) Let boatman's speed upstream x And his speed downstream = 2x 
Ratio = (Speed in still water): (Speed of stream) 

= 3£ : £ = 3:12 2 

Exercise © Higher Skill Level Questions 

1. (c) Let boat's rate upstream be x and Boat's rate downstream = y According to the question, Distance covered in 528 
min = Distance covered in 240 min => Distance covered in 8 h 48 min 


= Distance covered in 4 h 
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i x H 8 — ■=(jrK4) 

44 . ^ 11 

■ — s-Ay => r ~ —* 

8 5 


(11 . 1 


(iL* > 

-IT + J 



5 

, 

5 

2 


2 

L J 


L J 


0-3 

5 3 

2. (6) Let the speed of rowing in still water be u km/h. 

Distance in downstream motion = 21 km and speed downstream = (u + 4) km/h 

Time [alum = g3 

u + 4 

Distance upstream moLkm- 21 tm and 
speed upstream 

■ - 4) km 

2-1 

Time taken ™- 

u - 4 

According tc the qvefltkm, 

-£L + 2-^L 

wt 4 u-4 
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21 + 2d + d 21 
=>■ - m - 

□ + 4 IT — 4 

au h 29 _ ai 

□ + 4 u —4 

=* [u- 4) {2u + 29) = 21 (u + 4) 

=> Zu 2 - 0u -I- ZSu - 116 = 21u + S4 
=> Zu 2 + 21EI- 116 = 2111+ H4 
=> 2U 2 = S4 + 116 

z 

=> i/ S = 100 

^ u s 10 tm/h 

3, [c} Lei speed of a motorboat be 

» 36x km/h 

and speed of cbe currant a 5x km/h 
Spaed downstream 

= [16 + 5} x =4 1a km/h 

and speed upstream 

= [36 - 5) x = di* km/h 
Let distance be a km. 

According in the question, 

When boat goes along with the current, 
DisLance = TLmn X Spend 

=S a a [5 ,+ i2|x41x 

=& a ■ -1K 41jf ..41) 

6 

Again, when boat conic back 
a = Tim* x Speed 
From Eq. (il r 

— X 41 jt = Time X 31 jt 
5 

41 

=> Time = — 

5 

Time * 6 h &P min. 

4. [Eft Lst speed of Ishwar's boat in still water 
be x krrVh 

and spead of cnrrenc = y km/h 

Rate downstream = (x + km/h 

Rale upstream = (x - y) km/h 

Let the distance covered in each case be a. 

According to the question, 

3a a 
x + y x - y 
=* Zix-flxx + y 

Zx - 2^ =■ x + y 
=> x = 3y 

x = 3 

Y~ 1 

^ .t > r ■ 3:1 

5- fb) F®r thg first bUH. 

bpead ol' stream : bpead or bout = 2: b 
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Let speed of stream be 2x km/h 
and spend nf boat - 5x km/h 
Similarly, fear ihe second boat 
Spend o r RLjnam : Spoori of hoaL = 3 :4 
Let speed of stream be 3y Km/h 
and spend oF beat = 4 y 
In both of the conditions, rmr Ls same. 

Zx ■ 3y 
3 


Thus, required ratio in speeds cf boats in 

Still water 

~5Jr.4y~5* 3 k:^V^1&:3 

(0 Lee tbs spEed of a hoHC and scream be x 
and y km/h. 

A-Spood of boat along stream = (x +■ y) 

km/h 

and speed of boat against stream = - y} 

km/h 


ApOTfdlrtg to the quwOofL 


_!5_+_2£_= 8 


x-y x + y 


35 52 

end + -11 

.-■(ib 


x — v x + y 

□n multiplying Eq. {0 by 4 and Eq. {ii) by 3, 
then anbtrart Eq. {iij from Eq. (Lb we get 

J00 . ise 


x - F 

106 


100 


x + y 
156 
x + y 

105 

* “ K 

6 


= 32 


33 


= - 1 


*» 3 

x-y 

=* H-p5 

On substituting the o&lno of (v ■ 

Eg. <lj. we get 

& x 4 7 

=> -22- = S 5 

x + y 

39 

=* X±y= — 

3 


1 in 


-UvJ 


x -i- y - 13 
□n reiving Eqa, tin) and (ivh wb get 

x >*0 

and y =; 4 

Honco, spood of suoprn = *1 km/h, 

7. [b) Lei spaed of hoar and current be x and 
y km/b. 

A Spoad o* bopi Upstrepm ~ {x - y? fcm/h 
ftnd spued of boat dowrustnaam 
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and 


= {at +■ y) knn/h 
24 36 


x-y 

Jtl 


x 4 y 
34 


13 

2 


x-y x 4 y 

On solving Kqs. <i) and Gi), wc got 

x - 10 and y = 2 


...(E) 

-m 


B. \a> i -tit of Ajjuiiwli In still watar Uj a 
knVh and speed of sen^am be b tnVb. 




j* ► S -*- X - 

L#t AG = GC — jc bra 

bum Eii^t tondilkjn, 

—+-5- = i0 ».tt) 

j -I- £ a - 5 
From EHCDnd condition, 

-*5—f 

a -I- i 

=> ——— — 2 ...(iL) 

a + b 

Putting tbs irsJijfi In Ecj. (i) r we gei 
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S + —- 10 


a - if 


x 


. m 


a - b 


On dividing Eqis, <ili> by Eq. <U) r we 



iff + i = 4a - 4ij 
3a ■ 

a h -5:3 


9* (to Giron, 

£p*#d of the stream = & fenVh 
and spud of Lta man In still v/awr 
■ 20 km/h 

/, Speed of the men downstream 
=■ 2 Q + 5 = 2 & tm/h 
and spew) of tfw man upstream 
= 20-5 = l5km/h 

Tot*i time taken to complete the whale 
journay 


30 + 30 
25 15 


= 30 



30X3 

75 


« 3 h 12 min 
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Chapter 

28 

Races and 
Games of Skill 

A race or a games of skill includes the contestants in a contest and their skill in the concerned 
contest/game. 

Important Terms 

Race A race is a contest of speed in running, driving, riding, sailing or rowing. 

Race Course The ground/path on which a contest is organised in a systematic way, is called a 
race course. Starting Point The exact point/place from where a race begins, is called starting 
point. 

Start If two persons A and B are contesting a race and before the start of the race, A is at the start¬ 
ing point and B is ahead of A by 20 m, then it is said that A gives B a start of 20 m. For example If 
A and B are the contestants for a 100 m race and A has to cover 100 m, while B has to cover (100 
- 20) = 80 m. 

Finishing Point The exact point/place where a race ends, is known as finishing point. 


Winning Point/Goal A person first, is called the winner. 


Note For a winner, finishing point is as same as the winning point/goal 
Dead Heat Race A race is said to be a dead heat race, if all 
the contestants reach the finishing point exactly at the same 
time. 

Game A game of 100 means that the contestant who scores 
100 points first, is declared the winner. 

For example If in a 100 points game, A scores 100 points, 
while B scores 85 points, 

Then, it is said that A can give (100 - 85) = 15 points to B. 

Some Facts about Race 

For Two Contestants A and B 

1. If A beats Bbyxm, then 

- L - Lerglh of nac*- +- 

M - N 

Distance covered by A (winner) = L m Distance covered by B (loser) = (L - x) m 2. If B starts 
from x m ahead of A (or A gives B a start of x m), then 

^ - l - ^ 

M -1- hi 

^ 

A starts from M and B starts from Z. Distance covered by B = (L - x) m 


3. If A beats B by T s, then 









M 


L - yBummtthboob.wordpress.com 

- N 


A and B both start from point M. 

Time taken by A (winner) = Time taken by B (loser) - Tit means that A completes the race in T 
s less time than that of B. 4. If B starts the race T s before the time A starts (or if A gives B a start 
of T s), then 


Af 


L 


N 


In such case, we say that A starts T s after the time B starts. 5. If both of the contestants get at the 
finishing point at the same time, then Difference in time of defeat = 0; Difference in distance of 
defeat = 0 

Ex. 1 In a race of 100 m, A gives B a start of 10 m. What distance will be covered byB? Sol. 
Required distance = (100 - 10) m = 90 m 

Ex. 2 In a race, x gives y a start of 30 m making length of race for y a distance of 170 m. Find 
the total length of race. Sol. Required length = (170 + 30) = 200 m 

Ex. 3 In a 300 m race, M gives some start to N and this makes the length of race for N 225 m. 
What start does N get from M? Sol. Start given by Mto N= (300 - 225) = 75 m 

Ex. 4 In a 100 m race, Ajay runs at the speed of 4 km/h. Ajay gives Brijesh a start of 4 m and 
still beats him bv 15 s. Find the speed of Briiesh. 

Sal. Time taken by Ai a Y to cover 100 m = f ® x ^ l ~ l x -\qq |h=00h 

{ 1000 ) 

« J . Brijoih covets (100 - 4) =06 m +■ 15} s 105 b. 


BrUesh’Bsp«d=—m/a= — x — = £20 km/h 
105 105 5 

Ex. 5 P covers 1 km in 4 min 40 s, while Q covers the same distance in 5 mirt. By what distance 
does P defeat O? 









Sob Clearly. P beats Q by 20 Eyoursmahboob.wordpress.com 

Distunes covenid by Q m 20 e = x JQ - flfj ^ ni, 

300 3 

Ex. 6 ^4 can run 1 km in 5 min and B can run the same distance in 6 min. How many metres start, 
can A give to B in 1 km race, so that the race may end in a dead heat? Sol. Time taken by A to 
run 1 km = 300 s; Time taken by Btorunlkm = 360s. A can give B a start of (360 - 300) = 60 s 

v In 3G0 B runs 1GQQ m, 

T d/i o 1000 500 

. . In 00 fls B rims- X wm» -m■ -m » 100 - m 

3W 6 3 3 

2 

Haru*!, A can £We a start of m. 


Ex. 7 In a game of 100 points, A scores 100 points, while B scores only 75 points. In this game, 
how many points can A give to B? Sol. Score of A = 100 points; Score of B = 75 points .'. A can 
give (100 - 75) = 25 points to B. 

Ex. 8 In 100 m race, A runs at 8 km/h. If A gives B a start of 4 m and still beats him by 15 s, then 
what is the speed of B? 

Sot Time taken by A lo cover 6 km = lb 

4 TlmS by A tp oovtr 800Q m ■ 60 60 P 

Ttntt&kMbyHtoorarlOOm- — - x 10(1- 45 e 

8000 

Now h 8 covers (IftO - 4)= 9€ m in (45 +- 15)= 90s 

F 9 fl p«d= = ^m/ 9 = 89xW3<q0 km/h = 5,76km/h 

Time taken 60 60 * 1000 ' 

For Three Contestants A, B and C 

Let A, B and C participate in a race of L m. 

Let A comes 1 st in the race by beating B by x m and C by y m, respectively, 

* - L *- 

p -s- ° 

B 

- x -*- 

-- L -- 

P -Hh- Q 

c 

- - y - *■ 















Here, the values of x and y will x <y, then B will beat C, i.e., B 

will get the 2nd position. If x >y, then C will beat B, i. e., C will get the 2nd position, 


Ex. 9 A, B and C are three contestants in 1 km race. If A can give B a start of 40 m and A can 
give C a start of 64 m, how many metres start can B give C? 

* While A ooveie 1000 m , B covers (1000 - 40) 

= SSO m iuid C will twin (1000 - 64) = 939 Hi. 

So, when iJe&vtrfe 1006 in. C will eovftr f X 1600 I — 975 m 

i960 ) 

B can give 0 a atari of (1006 - 975) m i,c, } 25 m. 



Track 



to solve the QUESTIONS 



Far 2 contestants, following relation will be valid. 

Time taken by the winner Time taken by the loser 


Distance covered by the loser Distance covered by the winner 
Difference of winning time +■ Initial time 


Difference of winning distance t initial distance 


Ex. 10 In 1 km race, A beats B by 36 m or 18 s. Find the A 's time over the course. 
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13 

£*3 time owr thecourse =■— x 1000= 500s 
36 

/. A'z dme over tbe course = (500 - 16)= 4B2 a 

Alternate Mtttod 

Initial time = 0, Initial distance = 0, difference of whining I line = 13 s and difference 
of winning distance= 36 m 
According to the formula, 

Time taken by the winner _ Difference of winning tune + Initial time 
Distance covered by the loser Difference of Miming distance + Initial distance 
Time taken by A _ 18 
1000 - 36 ~ 36 

Time taken by >1 x 004- - x BS4- 492 e 
36 3 


Technique 


If in a race of L m, 1st contestant beats 2nd contestant and 3rd contestant by distances of ai2 and 
ai3 respectively and the 2nd contestant beats the 3rd contestant by a distance of a23, then we get 
the following relation 

[i - c?i2) (^13 " ^12^ 


Ex. 11 P, Q and R are three contestants in a 2 km race. If P can give Q a start of 100 m and P 
can give R a start of 138 m, then how many metres start can Q give to R? Sol. When P covers 2000 
m, then Q covers (2000 - 100) = 1900 m 


and R covers (3000 - 138) = 1863 m 
When Q covers: 1900 di, then R covers 1&62 di. 

When Q covers 2000 in, ihen R covers [1^^ x 20001 = 1960 m 

1.1900 J 


/. Q can give it a start of (2000 - 1960) = 40m 

Fut Track Method Hera, * 100 m, ■ 13S m, ■ ? uid L 

According to the fomraJa, 

(L - L C fi 13 “ *is) 

=> (2000 - 100) = 2000 (133 - 100) 

m- lSOOtta = 2000 x 38 

. _2000x38_Ttiti _ Jn _ 

.. 4jj3 — -—-— 4U Id 


2000 m 


Hence, Qcm gjv? R a a tart of 40 m- 








,- £) 

Technique 
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if in a race of L, m, 1st contestant beats the 2nd contestant by a distance of ai2, in a race of /_2 m 
2nd contestant beats the 3rd contestant by a distance of a23 and in a race of 13 m 1st contestant 
beats the 3rd contestant by a distance of a 13 , then for a race of L m 


At 2 =-p-xi; Aft =-^xL; a, 3 =—^xL 

M L 1 ^ 

imow h we get the blowing relation 

(L - A| 3 ) ^23 *t(A| a - A| 2 ) 


Ex. 12 In a race of 1200 m, A can beat B by 120 m and in a race of 500 m, B can beat C by 100 
m. By how many metres will A beat C in a race of 800 m? 


Sol. 


If A runs 1200 oi, thtfn B runs 1080 m. 

If A rima 800 m, then B runs [15^! * 80ol= 72Gm 
\ 1230 J 


When B runs 500 m, then Cruris 400 m. 

When B runs 720 m n then C runs X 730 | = 57ti m 

L&00 } 

*. vibeate Cby (800 -575)m-234m 

Alternate Method According to the qne8tion h the length of each race fe different. 
^ ■ ISO tn (fbr 1300 m) 

A a (for 800 m) = — x 800 = 80 n 
13 1200 


Similarly *33 = 100 m (for 500 m) 

% (for 800 m] = M x 800 = lSOmand % = ? 


According to the foramlc, (£ - %) % ■ L (% - %) 
=> (800 - 80) 160 = 300 {% - 80) 

=> 720 x 180 m S00 % - SOD X 80 

=* 720 x 16 = 80% - MOO 


80% = 17920 
. 17030 

Aa = -s- 


= 324 m 


Hence, >1 will beat C by a distance of 234 m. 


Multi Concept 




QUESTIONS 
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l. In 1 km race, the ratio of the speeds of two contestants L and M is 3 :4. L has a start of 280 

m. Then, L wins by how many metres? 


(a) 40 m (b) 60 m (c) 45 m (d) 65 m 


. (a) To reach the vwnrwig posl P L wfll have to cover a. dlslpnce of (1000 - 280) = 720 m 
Mien 1 covers 3 rn, then M covers 4 m. 


When 1 covers 720 m, then M covers 


(ixw), 


960 m 


Thus, when L reaches the winning post, M covers 960 m and therefore, remains 40 m 

behind. 

L wins by 40 m 

2. In a game of 80 points, A can give 10 points to B and 20 points to C. Then, how many points 
can B give C in a game of 70points? 


(a) 20 (b) 30 (c) 40 (d) 10 


^ (tf) 4 : £J = 80 : 70 end 4 : C = SO : 60 



70 

80 


70:80 


Hence, in a game of 70 points, S can give C 10 points 


3 . 


In a BOO m net A gins fyaietmtat$6c&>mfr1to&&iadkp 20 m. In another race of 

J 

500 m, A baats B by 9— & Find th$ir speeds. 


(a) A1 speed=11 rrVs. (Fs speed=10 m/s (bj As speed=1 UnK fl r s speed= M3 m/s 

(t) Ai speed-iz m/s, F$ speed-933 m/s (dflA'sspeed -M3 m/s, F* speed-n m/s 

^ (&) In a 500 nn race, Btatos fl i s more time than A. 


In another 500 m race, B tehee 6 s mote time and run 20 m lees dfetemce man A. 


a 8 can run in 


( S H 


20 

0 a distance d 20 itf 8 can run in 1 & a distance o< —. 

2 - 

7 


a Speed at 9 is — rr/s m m/s 
3 

Let ihe speed of A be V* m/fe. 

Then, according to question, 

500 _ SCO _ e 1 ^ 500 500 _ 57 

Speed of B Speed of A 7 29/ 3 V A 7 

1500 57 _ W0 

& 7 V* 


m/te 

Hence, speed otA is 11 m/s and speed of fl is 9.33 m/s. 


Fast Track Practice 


1. In a race of 150 m, A gives B a start of 20 m. What distance will be covered by B? 


(a) 100 m (b) 130 m 
(c) 170 m(d) 160 m 


2. In a race, P gives Q a start of 25 m making length of race for Q a distance of 175 m. Find the total length of race. 


(a) 250 m (b) 200 m 
(c) 225 m (d) 235 m 
(e) None of the above 

3. In a 800 m race, A gives some start to B and this makes the length of race for B 725 m. What start does B get from A? 


(a) 22 m (b) 35 m 




(c) 45 m (d) 75 m 
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4. In a game of 100 points, A scores 100 points while B scores only 65 points. In this game, how much points can ,4 give 
to B? 

(a) 45 (b) 35 
(c) 25 (d) 55 
(e) None of the above 

5. In 1 km race, A beats B by 18 m or 9 s. Find the A's time over the course. 

(a) 391 s (b) 591 s 

(c) 491 s (d) 500 s 

6. In a 1000 m race, X beats Y by 140 m or 14 s. What will be the X's time over the course? 

{a) 86 s (b) 90 s 

(c) 95 s (d) 76 s 

7. In 1 km race, P beats Q by 72 m in 12 s. Find the Ps time over the course. 

(a) 155-s (b) 151 s 

(c) 154-s (a; 160 s 

8. In a 400 m race, A runs at a speed of 16 m/s. If A gives B a start of 16 m and still beats him by 40 s, what will be the 
speed of B? 

(a) 6 m/s 

(b) 8 m/s (c) 15 m/s (CO 5.9 m/s 

9. In a 200 m race, A runs at a speed of 2 m/s. If A gives B a start of 10 m and still beats him by 5 s, what will be the 
SDeed ofB? 




fef 21 ntfs (0 2 rVs 


10. X covers 1 km in 8 min 40 s while Y covers the same distance in 10 min. By what distance does X defeat Y? 



(b) 133- m 
3 

(d) 133— m 
3 


11. A can run 45 m while B runs 50 m. In a km race B beats A by how many metres? 

(a) 150 m (b) 200 m 

(c) 100 m(d) 125 m 
(e) None of the above 

12. A can run 40 m while B runs 50 m. In a km race, B beats A by which of the following distances? 

(a) 175 m (b) 225 m 

(c) 335 m (d) 200 m 
(e) None of the above 

13. Raman covers 1 km in 8 min while Suman covers the same distance in 10 min. By what distance does Raman beat 
Suman? 

(a) 150 m (b) 65 m 
(c) 190 m (d) 200 m 

14. L can run 1 km in 10 min while M can run it in 12 min. How many metres start can L give M in a km race, so that 
the race may end in a dead heat? 

(a) 166— m fb) m 

3 3 


<c) 166- m 200 m 

5 

ft) None ol Ibe Above 


15. Yogesh can run 1 km in 6 min 20 s and^Pijay ca^Sver^ie^ SfflEfn c? m 6 min 40 s. By what distance can Yogesh 
beat Vijay? 

(a) 50 m (b) 90 m 

(c) 45 m (d) 30 m 

16. In a game of 200 points, A can give 40 points to B and 56 points to C How many points can B give to 
C? 

(a) 20 points (b) 15 points 
(c) 10 points (d) 5 points 
(e) None of the above 

17. In a game of 160 points, A can give 10 points to B and 30 points to C. How many points B can give C 
in a game of 60? 

(a) 10 (b) 15 

(c) 6 (d) 8 

(e) None of the above 

18. In a 200 m race, A can beat B by 50 m and B can beat C by 8 m. In the same race, A can beat C by what 
distance? 

(a) 60 m (b) 72 m 

(c) 56 m (d) 66 m 

19. A, B and C are three contestants in a 500 m race. If A can give B a start of 20 m and A can give C a 
start of 32 m, how many metres start can B give to C? 

(a) 12 m (b) 14 m 

(c) 12.5 m fdj 13.5 m 


(e) None of the above 


20. In a race of 600 m, A can beat B can beat C by 25 m. By how many 

metres will A beat C in a race of 400 m? 

(a) 39 m (b) 49 m 

(c) 55 m (d) 25 m 

21. In a game of billiards, A can give £ 20 points in the game of 120 points and he can give C 30 points in 
the game of 120 points. How many points can B give C in a game of 90? 


(a) 9 points (b) 18 points (c) 6 points (d) 3 points 


22. Arun and Bhaskar start from place P at 6:00 am and 7:30 am, respectively and run in the same direc¬ 
tion. Aran and Bhaskar ran at 8 km/h and 12 km/h, respectively. Bhaskar overtakes Aran at 

[SSCCGL (Main) 2012] 

(a) 10 : 30 am (b) 9:00 am (c) 11 : 30 am (d) 1:00 am 

23. A runs 1% times as fast as B. If A gives B a start of 30 m, how far must the winning post be, so that A 
and B reach it at the same time? 

(a) 52 m (b) 75 m 

(c) 69 m (d) 70 m 

(e) None of the above 

24. A 10 km race is organised at 800 m circular race course. P and Q are the contestants of this race. If the 
ratio of the speeds of P and Q is 5 : 4, how many times will the winner overtake the loser? 

(a) 4 times (b) 1 time 

(c) 2 times (d) 3 times 


(e) None of the above 


25. A rune 1 - times as fast as B. m r gN&iP ob word P ress com 
a start of 4Q m r hnw fgr must the 
winning puut be, so that A and B mi^hc 
reach \% at t>ie same time? 

(a) 75 m (b) 200 m 

(c) 100 m(d) 125 m 

(e) None of the above 

26. In a 250 m race, the ratio of speeds of A and B is 1 : 2. If A has a start of 140 m, then A wins by how 
many metres? 

(a) 45 m (b) 15 m 

(c) 25 m (d) 30 m 

(e) None of the above 

27. A, B and C walk 1 km in 5 min, 8 min and 10 min, respectively. C starts walking from a point at a 
certain time, B starts from the same point 1 min later and A starts from the same point 2 min later than C 
Then, A meet B and C at times [SSCCGL 2013] 

(&} 2 min, 3 min 

4 

ft) - min h 3 min 
3 

(c) 2 mri, - mil 
3 

ftf? 1 rrin r 2 min 


Answer with Solutions 


1. (A) Required distant = {1 50 yf^W ahboob word P ress com 

-130 m 

2. (ft) Required length = [175 # m 

«i 20D m 

3. (if) Start given by A to 8 

= £300 - 7£5fr m ■ 75 m 
4- £&} Score of A - 100 points 
Score of B = 65 points 
■\ A can give [100 - 653 - SSpoints w B. 

5. ft) Clearly, B cnvcrs 13 m m 9 s. 

iTs time over the course 

= — x 1000 = 500 <t 

18 

A J s lime over the course 
= ®00-SO = 491 s 
Alternate Mathad 
According to the farmula. 

Time taken by the dinner 

DLstenee covered by the loser 
_ Difference gf winning time+ InitiHl time 
Difference of winning distance 
+- Iililial disunite 

[by TecmiicjuB I] 

Time taken by A _ 9 + 0 

1000-IB 13 + 0 

g 

=> Time taken by A - — x SHi! 

3fi 

- 3 X 982= 491 9 
2 

6. £tf) nearly. 7 covers; 140 rn In 14 s 

73 Lime over the course 

u — xi ooo a i ao s 

140 

3Cx time aver the course 

■ ion 14 = sfi s 

Animate Method 

According to the formula, 
lime taken by the winner 

Distance covered by the loser 

Difference dF winning time 
Difference oF winning distance 
[by Technique II 
[v Initial time - 0 : and Initial distance = 01 
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Time igken by X 
1000-140 

1 


14 

140 


■ Time taken by = — X BSO = BS a 
10 

(c) According to the formula, 

T 5 m& tfl>or i b y the win ner 

DSsliince Lovurud by ih* loser 

Difference of winning lime 


Difference of winning distance 

[by Technique 1] 
Time Laken byP Id 

] 000 72 73 

/. Time uai.en by J 1 = — >< 928 
72 

AM ? 

= 1111= 1M-Z 

3 3 

S- Time taken by A to cover 400 ™ 
Distance 400 ... ,, t „ 

Spaed 16 
/. B covers {400 -16} 

= 384 m in (2b -I- 40} = 6bs 
.384 

es 


fl'a ^paed = ’ 


5.10 mf\i 


9, (a) Time taken by A to cover EGO m 

=“2=ioo, 

2 

/- 8 otfiram (200 - 1CJ «19Q m in 
(100 + ^ = 105 3 

jrs = 122=22 == 117 ut/s 

105 21 21 

10- id] Clearly, X bears V by 80 s. 

Distance covered by y in 600 s - 1000 m 
(V 10 min - 600 a) 

Distance covered by Y in BO s 

_ 10nO 400 

=- x fiu =-m 

500 3 

= 133-in 
3 

Altd-rna ta Mdtkud 

According to the formula, 

T me raken by the loser 

Distance covered by the winner 

[by Technique 1] 
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. EiU'ErBiLGU gJ wi-imiiy Lima + huLlal Lime 


DlfTcrenDC af winning distance 

4- lniual distance 
fion _ ao + a _o_ = ao 
10 x 


1000 

Sx 


js + 0 
= 4UQ = 


100 . 

3 


133- m 

3 


il- (c) When B runs SO m* then A runs 15 m. 
When B runs 1000 m r than A runs 

f 45 x — x luoo 1 m = you m 
{ 50 J 

A H heats A by 100 m. 

12. (rfl In a SO m rate, £4 beats A by 10 m. 
Ill 1 km mce, £4 beLiLs A by 


r 10 

l5G 


X 1000 J m = 200 m 


13. C(fl Rgman pavers 1 km in R min 
and Suman cover 1 km an 1G min. 

If they starts tuge-thai,. than distance 
covered by turnon in R min 
1000 


X H = ROD m 


1,0 


A Raman will heat Rinnan by 

(i god soo) m = aoo m 
14. (£0 Tuna laikan by L to run 5 km == 600 s 
Time taken by M La run 1 km * 720 s 
.'.L Can give Af a slarL of 

(720-000) = ISOs 
V In 720 s r Af runs LOGO m. 

In 120 s M runs 


LOGO 

: 

720 


X120: 


50U 

m = 16fi m 

3 3 


Hence, i can give a stare ofl 66 - m, 

3 

IS. (£T) Clearly YogEsh beats Vijay by SO s. 
Distanpe enversd by Vijay in 400 s 
® SO00 JO 

Jv 6 min 40 s = 4QD si 
Distance covered by Vijay in 2D s 

f 1000 

= 400 

a Yogesh beats V-Uay by b0 m. 

16- ta) A :B = Z 00:160 

A:C — 200:144 

B _ fl A _ 160 300 

C A C 200 144 

160 10 200 

= e _ = __ 

144 0 ISO 

Hence, 5 tan give C 20 points, 


. x 20 jm = 50 m 
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17. (d> A : B = 1 60 150, A ; C - I BO 130 

C {A c) Li 60 130 J 

13 52 

*V En a game of 60. B can give C 
- (60 - 52) = 6 points 
IS. (ea According to the question, 

A: B= ZOO:150 
and B:C*200:1&2 

■ A :C-fi*£Vf— * — V — 

\R CJ VI50 19 ?■} 144 

So, A beats C Jdy (2UQ - 144] - 56 m 
19* (d Given that, ^3 - 30 m, = 32m and 
r^ a n:7 

According cq th,e formula, 

{jC- %] 3j^) 

[by Technique 31 

=* (500 - 20} * 23 - 500 02 - 510} 

=$ 480 3^3 = 50 Q X IS 

500X12 


023 


480 


50 


*"+ 0?13 — -t Si 6 m 

Hence r A can give C a start of 13.-6 m. 

20. (fl)If A runs 600 m, than B runs 5 70 m. 
If A runs 400 m, Fthen runs 


K400 




380 nn 


X 380 - 361 in 


21 


When If runs BOG m, men Cmns 47b m 
When iS runs 380 m, then CTuns 
475 . 

5 DO ' 

A A beats O' by (400 - 361) = 39 m 

(a) If A scores 130 points, then B scores 
100 points and C scores 90 points. 
Wbtll B scores 100 points., then C s-coros 
00 points. 

When B scores 90 points, then 


C scores 


f—- xSol 

^100 J 


points = 61 points 


if can qive L, 9 points m a game of 90. 

22 « (a) Distance between Arun and Bliaskar 

at 7 : 30 arn = 8xl- = l2 km 
3 

Time taken by Bhaskor in covering a 

distance of 12 km = — = 3 h 

(13—83 

r \ Required time = 10 : 30 am 
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3- 

33- A is 1 — faster than H, 

4 

Then, ratio of the rates of A and fl = 7 : 4 
3 m are gained in a rare of 7 m. 

30 m are gained in a race of 

- JC 30 = 70 m 
3 


34* Speed of P : Speed nf Q = 5 :4 


Time teksn by Pte comet 5 rounds 

= Time taken by Q to cover 4 rounds 
Distance covered by F in b rounds 


— 5 X 


mu 

1000 


-4 Jem 


Distance covered by Q in 4 rounds 

, u mu is . 

= 4 x-- = —km 

1000 5 


In b rounds,. P will overtake Q Every time. 
It moans that, after rovorlng \ tm r F will 
overtake Q one Linie. 

After covering 10 km P will overtake 

Q r ^ X tU^S 1 times ^ E times 

4 Z 

35. Cd Ratio of the speeds of A and B 
= 5:3 

Thus, in a race of 5m r A gains 2 m. over 
B 

2 m arc gained by A In a race of 5 in. 

40 m will he gained by A in a race or 

0 x 40 j m = 100 ill 

a Winning pose Is 100 m away from the 
Starting point, 

26. (if) To reach the winning petit A has to 
cover [2b0 - 140? m = 110 m 
From the ratio af 1 : 2, 
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Whan A Eiovara lm P than E cavers 2 m. 

Whai i A cavers 110 m, Than B cavers 

= 220 m 


^ X lioj m = ; 


A wins by [250 220) = 30 m 

27. ft) A wfl]ks 1 kro in 5 min. 

Them, distanon covemd by A in 1 min 
1000 

= —— = 200 in 


B walks 1 km in 3 min. 

Then, distance covered by E in 1 min 

= 122£ = « Sm 


C walks 1 km in 10 Enin. 

1‘tian, distance coveied by C in 1 mill 

[ 100 m 


1000 

ID 

Lat A meets B and C in X and Y min, 
respectively. 

Then. according to the question.. 
Distance covered by C Ln [x + a min 
= Distance covered by Am x [tlie] 

=? 100 (x + 2) = 200 x 

=> 100 jf + 200 = 200 jc 

=* 200 = 100 x 

200 


ioo 


: 2 min 


^tiw, for A and E r 

Distance cuvaiad by B in [y # 1) min 

= Distance covered by A in y min 
=> 12£ (y + 1) ■ 200 X y 

=> l 2bK4 I2b^ 200y 
=> 126 = 2Q0y - 125y 

=* 12B w 7£y 

12b b 

y --- - min 

75 3 
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Chapter 

29 

Clock and Calendar 


Clock 


A clock is an instrument which displays time divided into 


hours, minutes and seconds. 

A clock mainly consists of four components. 

Dial 


A clock is a circular dial. The periphery of the dial is numbered 1 through 12 indicating the hours 
in a 12 h cycle. The circumference of a dial is divided into 60 equal spaces 

cauea minute spaces or iz equal spaces called hour spaces. Every clock has mainly two hands, one 
is smaller and other is bigger. The smaller hand is slower the and the bigger hand is faster. 




Hour Hand 
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The smaller or slower hand of a clock is called the hour hand. It makes two revolutions in a day. 

Minute Hand 

The bigger or faster hand of a clock is called the minute hand. It makes one revolution in every 
hour. 

Second Hand 

Second hand indicates seconds on a circular dial. It makes one revolution per minute. 

Note In 1 h minute hand covers 60 min spaces whereas the hour hand covers 5 min spaces 
Therefore, minute hand gains (60 - 5) = 55 min in 1 h 

Important Points Related to Clock 

1. In 1 h, both hands coincide once (i.e., 0° apart) For example 
Between 3 and 4’o clock, hands are together as shown in adjacent figure. 



2. In 12 h, both hands coincide 11 times (between 11 and l’o clock they coincide once) and in a 
day both hands coincide 22 times. For example 


Between 11 and l’o clock, hands are together as shown in adjacent figure. 



7 


6 


5 


3. If two hands are at 90° they ar^^Tfflfl^SS^^fffir^fiiS^ppens twice in 1 h. In a period of 
12 h, the hands are at right angle 22 times (2 common positions) and in a day both hands are at 
right angle 44 times. 



4. If two hands are in opposite direction, (i.e., 180°apart), then they are 30 min spaces apart. 
This happens once in 1 h. In a period of 12 h both hands are in opposite direction 11 times and 
in a day both hands are in opposite direction 22 times. 



5. Angle covered by minute hand in 1 min 

_ Total angle 

Number of spaces 

= —--0" in 1 min. 

60 



6. Angle covered by hour hand in 1 min. 






As hour hand covers 360° InJf yfismahboob.wordpress.com 

Hence, hour bund covers 

=30 e in 1 h. 

Hcncu, hour hand covers 

l* - . 

- = — m 1 min. 

I 60 ) 2 

7. Pram point 5 and 6„ we can say 
that the minute baud gees ahead 
1 ° 

by 5— in comparison to hour 
baud. 

Concept of Slow or Fast Clocks 


If a watch/clock indicates 9 : 15, when the correct time is 9, then it is said to be 15 min too fast. On 
the other hand, if the watch/clock indicates 6 : 45, when the correct time is 7, then it is said to be 15 
min too slow. 


Ex. 1 What will be angle between the two hands of a clock at 9:50? 


5ai v Angle traced by tbebotirh&nd in 12h- 3fi0 D 

jJgQfr 

A Angle traced by the hour hand in 1 h =.- 

and angle traced by the hour hand in 9 h, 50 min 
ift h 


50, 360° 59 

— h = X — = 295* 


5 IS 6 

Similarly, 

v Angle traced by the minute hand In GO min = 360* 

Tfifl* 

Angle traced by minute hand in 50 ™n *- y 50" 390° 

60 

/. Required angle ■= 300 a - 295* = 5* 


Ex. 2 A clock gains 10 s in every 3 h. If the clock was set right at 4:00 am on Monday morning, then 
the time it will indicate on Tuesday evening at 7:00 pm. 


$#k Difference of time ft A nut Tuesday 

24 + 12 + 3 = 39h 

Now* time gained by dock in 3 h ■ ID e 

Time gained by deck in ] h = — b 

3 

- + Time gained by clock in 30 b = = 130a 

3 

v Correct time Is 7 : 02 :10 pm. 

Fast Track Techniques 

to solve the QUESTIONS 

(Techniqi»P 

Between n o'clock and (n +1) o'clock, the two hands of a clock will 

coincide at min past n 


Ex. 3 At what time between 4 o’clock and 5 o’clock, will the hands of a clock be 
together? 

Sol. At 4 o'clock, the hour hand is at 4 and the minute hand is at 12. It means that they are 20 min spaces 
apart. 

To be together, the minute hand must gain 20 min over the hour hand. 

As we know, 


55 min is gained by minute hand in 60 min. 
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— * 20 Train = = — min - 21 - min 

5b } 11 11 11 

d 

Heuft?, tba hands will codnrid& At 21 — min past 4, 

F**t Track Method 

H)eie h n = 4 and {n + 1) = 5 
According to the fomnJpr, 

60 fi 

The two hands will coincide at-min past n- 

II 

60x4. . - - 

of -nun pwt 4 or 31 — mm pwt 4^ 


Ex. 4 At what time between 1 o'clock and 2 o'clock, will the hands of a clock be together? 
Sol. Civdi, ft s I and (ft + 1) = 2 


The twn hajidss will wuiucidc: 

60 x L 


-(if] 


BULIL pJWL 1. 


or 


,A 


mm past. 1 or 5 — min past I, 
11 11 


(Technique^ 


Between n o'clock and (n +1) o'clock, the two hands of a clock will 

mutually make right angle ait {5fi ± 15) x min past n. 


Ex. 5 At what time between 7 o'clock and 8 o'clock in the morning, will the both 


hands of a clock be at right angle? 


Sol. At 7 o'clock the minute hand will be 35 min spaces behind the hour hand. Now, when the two hands 
are at right angle, they are 15 min spaces apart. So, they are at right angles in the following cases. 






CM* I When hour hand. 

[a this case, minute band will have to gain (39 - 19)= 30min spaces. 

95 min space* are gai&ed by ft to 60 mlm 

30 min spaces will be gained by it in f — x aolmin ■ — mitt ■ 31— mLa 

U J 11 11 

Q 

Hence h they are at right ingle at 21 — min past T. 

CVS* II When the minute hand Is 19 mill spaces ahead of tli# hour hand. 

Tt be in this position, the minute hand will have to gain (35 + 15) = 50 min apacee- 
95 min spaces are gained in 60 min. 

90 min spaces are gained iu f — x 50|min= f— x lo lmln = 94 — min 
^55 ) 111 } 11 

g 

HflDce + they srf at tight TOglO at 54 — min past 7, 

Fistlhck Method 

Here* n « 7 and (a + 1} ■ 8 

According to the formula. 

The hands will make right angle at 


(5ti ± 16) x — min past 7 ^ (t x 7 ± 15) x — min past 7. 

11 11 

=* (35 + 15) k — min past 7 wad (35 - 15) x — min past 7. 

11 11 

50 x 12 . ^ _ .30*12 . ^ - 

^ -mm put 7 and- imri past 7. 

11 11 

non 240 

^ - min past 7 end- min past 7- 

11 11 

6 9 

Clearly, the two hands will make tight angle at 54 — min past 7 and 21— min past T. 


Technique® 

Between n o'clock and (n +1) o'clock, the hands of a clock will be in the same straight line 
(without being together) at 

12 

fi) (5n-3C)x — min pest n d when n>6 

12 

til) [bn + 30) x — min past n, when n < 6 


Ex. 6 At what time between 7 o'clock and 8 o'clock, will the hands of a clock be in the same 
straight line but not together? 



Sol. At 7 o'clock, the hour hand is at means that the two hands are 25 min 

spaces apart. 

To be in the same straight line (but not together), they will be 30 min spaces apart. 

.v The minute hand will have to gain (30 - 25) = 5 min spaces over the hour hand. As we know, 


55 min spaces are gamed in £0 min 



F**t Track IrttftKKJ 

Heie> n = 7 and (n + 1) = 8 h also n > 6 
According to the forutd^ 

12 

The hands will he in the same straight line at (&n - 30 ) x — min past ri¬ 



ll 



Ex. 7 At what time between 3 o’clock and 4 o’clock, will the hands of a clock be in opposite 
directions? 

Sol. At 3 o'clock, the hour hand is at 3 and the minute hand is at 12. It means that the two hands are 15 
min spaces apart. But to be in opposite directions, the hands must be 30 min spaces apart. Therefore, the 
minute hand will have to gain (30 + 15) = 45 min spaces over the hour hand. 


v 55 min spaces ore gained in 60 min. 



Hetictt required time ■ — pest 3- 


Fnt Track Method 

Here, * = 3 end (* + !) = 4, also (n < #'| 
According to the formula, 






Technique^ 
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Between n o'clock and (n +1) o'clock, the hands of a clock are x min 

12 

apart at t Sn ± x)x — min past n. if minute hand is ahead, then V sign 
is used and if hour hand is ahead, then sign is used, 

Ex. 8 At what time between 3 o'clock and 4 o'clock, will the hands of a clock be 4 min apart? 
Sol. At 3 o'clock, the minute hand is 15 min spaces behind the hour hand. 

Case I When the minute hand is 4 min spaces behind the hour hand. In such case, the minute hand has to 
gain (15 - 4)= llmin spaces 

V 65 min Are gained in 60 min. 

11 min jjira in f | min ■ ^ ^ ^ m 12 min 

\ 55 J 11 


The hands will be 4 min apart at 12 min past 3. 

Case II When the minute hand is 4 min spaces ahead of the hour hand. 


In such case, the minute hand has to gain (15 + 4) min spaces =19 min spaces 


v 55 min are gained In 60 min, 

10 min are gained in I — x 101mm 


=ri^w 2() £ 1 

i u i ii 


the hande will be 4 min apart at 20 — min past .1 

FistlhckMithod 

Here h n = (n -i- 1) = 4 and i = 4 

According to the formula 

13 12 

(3n ir]X - min part n=[5x3±4)X — min port 5 

= [15 ± 4) x — min part 3 
11 

12 13 

= [15 + 4)x — min past 3 and (15 - 4) x —- mia part 3 

= ^ X min part 3 and 11 x — min part 3 

11 11 

g 

= 30—min past 3 and 13 min port 3 








Technique^ 
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If the minute hand of a clock overtakes the hour hand at intervals of xmin of the correct time, 
then the clock losses or gains by 




min. 


Ex. 9 The minute hand of a clock overtakes the hour hand at intervals of 63 min of the correct 
time. How much does a clock eain or loss in a dav? 




An we Imtw that in * correct clock, the dud h*uid gping 55 mia eppcec ever the hour 
hand in GO min. 

To be together again, tbe minute hand outfit gain 60 min over the hour hand, 

/ g|0 \ c 

v 55 min are gained in — x 60 min = 05 — min 

L&& J 11 


But they are together after 53 min- 


27 

-min = —i 

11 


T \ Cain in 03 min = f 55— - 63 ] = 2—i 

[ 11 J 11 

+ % Gain in 24 b (one day) = f— x ^ X min = ^^5 min = 50 — min 
U1 <3 J 77 77 

As tha result is positive, therefore the clock gains 50 — min. 

77 

Here, x = 53 min 
According to tbfi formula, 

TlMM^uindMnk - (35 . «) (^1 «J»- (35 - «1 (^W 

27 GO * 8 ^ S _ 

- — X -= 55 — QUO 

11 21 77 

a 

As result Is positive therefore the dock gains 55 —mln- 

77 


Calendar 


A calendar is chart or series of pages showing the days, weeks and months of a particular year. 
A calendar consist of 365 or 366 days divided into 12 months. 

Ordinary Year 


A year having 365 days is called an ordinary year 








(52 complete weeks + 1 extra da ^W^^ b - word P ress - com 

Leap Year 


A leap year has 366 days (the extra day is 29th of Februrary) (52 complete weeks + 2 extra days 
=366 days.) 

A leap year is divisible by 4 except for a century. For a century to be a leap year it must be di¬ 
visible by 400. e.g., 

♦ Years like 1988, 2008 are leap year (divisible by 4). 

♦ Centuries like 2000, 2400 are leap year (divisible by 400). 

♦ Years like 1999, 2003 are not leap year (not divisible by 4). 

■f Centuries like 1700, 1800 are not leap year (not divisible by 400). uf In a century, there is 76 
ordinary year and 24 leap years. 

Odd Days 

Extra days, apart from the complete weeks in a given period are called odd days. An ordinary year has 1 
odd day while a leap year has 2 odd days. To find the numbers of odd days 


Months 

Odd days 

January 

3 

February 

0/1 

(orciwy/lMp) 

March 

3 

April 

2 

May 

3 

Jura 

2 

Ju*y 

3 

August 

3 

September 

2 

October 

3 

November 

2 

December 

3 


*■ Number of days in an ordinary year 





= 365 = (52 x 7) +1 = 52 weeks + 1 mE&f ahboob - word P ress - com 

.•.An ordinary year has 1 odd day. ♦ Number of days in a leap year = 366 = (52 x 7) + 2 

= 52 weeks + 2 days 

.•.A leap year has 2 odd days, nf Number of days in a century (100 yr) 

= 76 ordinary years + 24 leap years 

(76x1+ 24x2) =124 =17x7+5 =17 week+ 5 odd days 

.v 100 yr has 5 odd days. 

+ Number of odd days in 200 yr = 5x2=10 days = 1 week + 3 days = 3 odd days nf Number of odd days in 
300 yr = 5x3 = 15 days = 2 weeks + 1 day = 1 odd day ♦ Number of odd days in 400 yr = (5 x 4 +1) days 
=21 days = 3 weeks = 0 odd days 

Note As 400th is a leap year, therefore 1 more day has been taken 

Similarly, each one of 800 yr, 1200 yr, 1600 yr, 2000 yr, 2400 yr etc., has no odd days. Remember the 
adjacent table for the number of odd days in different months of an year. 

• In an ordinary year, February has no odd days, but in a leap year, February has one odd day. 

• The 1 st day of a century must be Tuesday, Thursday or Saturday. 

• The last day of a century cannot be Tuesday, Thursday or Saturday. 

Day Gain/Loss 

Ordinary Year (± 1 day) 

■f When we proceed forward by 1 yr, then 1 day is gained. 

For example 9th August 2013 is Friday, then 9th August 2014 has to be Friday +1 = Saturday. 

■f When we move backward by 1 yr, then 1 day is lost. 


For example 24th December 2013 is Tuesday, then 24th December 2012 has to be Tuesday -1 = Monday. 


Leap Year (+ 2 days) 
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♦ When we proceed forward by 1 leap year, then 2 days are gained. 

For example If it is Wednesday on 25th December 2011, then it would be Friday on 25th December 2012 
[Wednesday + 2] because 2012 is a leap year. 

♦ When we move backward by 1 leap year, then 2 days are lost. 

For example If its is Wednesday on 18th December 2012, then it would be Monday on 18th December 
2011. [Wednesday -2] because 2012 is a leapyear. 

Exception 

♦ The day must have crossed 29th February for adding 2 days otherwise 1 day. 

For example If 26th January 2011 is Wednesday, 26th January 2012 would be Wednesday + 1 = Thursday (even if 2012 
is leap year, we have added + 1 day because 29 February is not crossed). If 23rd March 2011 is Wednesday, then 23rd 
March 2012 would be Wednesday + 2 = Friday (+ 2 days 29th February of leap year is crossed). 

To Find a Particular Day on the Basis of Given Day and Date 

Following steps are taken into consideration to solve such questions 

Step I Firstly, you have to find the number of odd days between the given date and 

the date for which the day is to be determined. Step II The day (for a particular date) to be determ¬ 
ined, will be that day of the week which is equal to the total number of odd days and this number is 
counted forward from the given day, in case the given day comes before the day to be determined. 
But, if the given day comes after the day to be determined, then the same counting is done backward 
from the given day. 

Ex. 10 If 5th January, 1991 was Saturday, what day of the week was it on 4th March, 1992? Sol. 

Number of days between 5th January, 1991 and 4th March, 1992 = (365 - 5) days of year 1991 + 31 days 
of January 1992 

+ 29 days of February 1992 + 4 days of March 1992 

[as 1992 is completely divisible by 4, hence it is a leap year and that's why February 


has 29 days] 
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= 360 + 31+29+4= 424= 60 weeks + 4 days 
Number of odd days = 4 

.*. 4th March, 1992 will be 4th day beyond Saturday. 

/. The required day will be Wednesday. 

Ex. 11 What day of the week was it on 5th November, 1987, if it was Monday on 4th April, 1988? 

Sol. Number of days between 5th November, 1987 and 4th April, 1988 = (30 - 5) days of November 1987 
+ 31 days of December 1987 + 31 days of January 1988 + 29 days of February 1988 + 31 days of March 
1988 + 4 days of April 1988. [1988 is a leap year. So, February has 29 days.] 

= 25 + 31+31+29 + 31+4= 151days = 21 weeks + 4 days 

Number of odd days = 4 

.v 5th November 1987 will be 4 days before Monday. 

Required day is Thursday. 

To Find a Particular Day without Given Date and Day 

Following steps are taken into consideration to solve such questions 

Step I Firstly, you have to find the number of odd days upto the date for which the 

day is to be determined. Step II Your required day will be according to the following conditions 

(a) If the number of odd days = 0, then required day is Sunday. 

(b) If the number of odd days = 1, then required day is Monday. 

(c) If the number of odd days = 2, then required day is Tuesday. 


(d) If the number of odd days = 3, then required day is Wednesday. 


(e) If the number of odd days = 4, 


(f) If the number of odd days = 5, then required day is Friday, (g) If the number of odd days = 6, 
then required day is Saturday. 


Ex. 12 Find the day of the week on 26th January 1950. Sol. Number of odd days upto 26th January, 
1950. 


= Odd days for 1600 yr + Odd days for 300 yr + Odd days for 49 yr 


+ Odd days of 26 days of January 1950 = 0+1+ (12 X2 +37)+5=0+l+ 61+5 = 67 days = 9 weeks + 4 days 
= 4 odd days .*. It was Thursday on 26th January 1950. 


Note 49 yr has 12 leap year and 37 ordinary year 


Ex. 13 Mahatma Gandhi was born on 2 October 1869. What was the day of the week? 

ML Odd days till the year 1B6S. 

■ 1600 + 200 + 0 +■ 8 + (17 leap + 51 ordinary year*) 

= 0 + 3 + (17 X 2 + 51 X 1)=3+S5 = 8S^12 weeks + 4 days. 
Now h total number of add days 1669 till October 2,1669 are. 

January =3 February =■ 0 March =3 
April = 2 May = 3 June = 2 

July =3 August=3 September = 2 

October = 2 

26 day& ■ 3 weeke + 2 cUyG- 
Tbtal number oE odd days =4+2=5 days 
a 2 October 1669 wsa Saturday. 


Ex. 14 How many days are there in x weeks x days? Sol. Number of days in x weeks = 7 x x - 7x 
:. Total number of days is x week x days = 7x + x = 8x days 

Ex. 15 The calendar for the year 2007 on will be same for the year. 

Sol. Count the number of odd days from year 2007 and onwards to get the sum equal to odd days. 


Vmt 

2007 

2008 

2000 

2010 

2011 

2012 

2013 

2014 

2016 

2010 

2017 

Odd day* 

1 

2 

1 

1 

1 

2 

1 

1 

1 

2 

1 


Sum =14 odd days = 0 odd days. 
















Calendar for the year 2018 will 

Fast Track Practice 

Clock 

1. Number of hours and minutes from 6 : 14 am to 8 : 02 pm on the same days is 
[CTET2012] 

(a) 2 h and 12 min 

(b) 12 h and 16 min 

(c) 13 h and 48 min 

(d) 14 h and 16 min 

(e) None of the above 

2. Find the angle between the hour hand and the minute hand of a clock when the time is 4 : 10. 

(a) 65° (b) 35° (c) 125° (d) 60° (e) None of the above 

3. At what time between 3 o'clock and 4 o'clock, will the hands of a clock be together? 

(a) IS— min pasl 3 

11 

0 ) 14 A mir past 3 

2 

ft) 13— min past 3 

11 

(<Q iei min oast 3 
(e) None of the above 

4. At what point of time after 3 O' clock, hour hand and the minute hand are at right angles for the first 
time? [CDS 2014] 


(a) 0 O' clock (ty 4 h Molrtfitfhboob.wordpress.com 
3 h 30^ min fcfl 3 h 32 £ frin 


5. At what time between 9 o'clock and 10 o'clock, will the hands of a clock be in the same straight line but 


not together? 





« 

16 — 

11 

min 

p&sl 

9 

it>; 

1 fi¬ 
ll 

nrin 

past 

10 

fcj 

1 fi¬ 
ll 

min 

post 

9 

w 

-1 fi¬ 
ll 

min 

past 

10 


None 

i of ihe above 


6. At what time between 2 o'clock and 3 o'clock, will the hands of a clock point in opposite directions? 

jLBC 

fa] — min past 2 

(b) — min pesl 2 

11 

— rnin pasl 2 

11 

<&) — min peel 2 

11 

fej None of the above 


7. At what time between 5 oclock and 6 o'clock in the morning, will the both hands of a clock be at right 
angle? 


(a) 4 &L min past and rnin past 6 
11 11 

43^mln past 5 are! 10^ min pestS 

ft) -12—rriiipaeissodli—mlnpasis 

11 11 

( 6 } 47 — min peal 5 aixJ 1— min past 6 

11 11 

(t) None of the above 


8. A watch which gains uniformly, is 5 min slow at 7 o'clock in the morning on Sunday and it is 5 min 48 
s fast at 7 pm on following Sunday. Which day was it correct? 


(a) Friday (b) Saturday 
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(c) Tuesday (d) Wednesday 
(e) None of the above 

9. A clock is set right at 6 am. The clock losses 16 min in 24 h. What will be true time, if the clock indicates 
11 pm on 4th day? 

(a) 12 o'clock (b) 11 pm 

(c) 9 pm (d) 2 pm 

(e) None of the above 

10. A clock is set right at 9 am. The clock gains 10 min in 24 h. What will be true time, when the clock 
indicates 2 pm on the following day? 

(a) 48 min past 12 (b) 48 min past 11 (c) 48 min past 1 (d) 48 min past 2 (e) None of the above 

The minute hand of a clock overtakes the hour hand at intervals of 70 min of the correct time. How much 
in a day does the clock gain or loss? 


faj min gain (b) min less 
77 77 


(c) min loss (d) min gaii 
77 7B 


12. How much does a watch gain per day, if its hands coincide every 64 min? 


[SSCCGL2013] 


faj 37 min 



fcj 31 min 


(d) Nora of these 


Calendar 


13. By which of the following, a leap year must be divisible? 




(a) 9 (b) 6 (c) 5 (d) 4 (e) None of the MW :mahboob - word P ress - com 


14. Which of the following is a leap year? 

(a) 2007 (b) 2016 

(cj 2001 (d) 1997 
(ej None of the above 

15. The last day of a century cannot be 
(a) Thursday (b) Wednesday 

(c) Friday (d) Monday 
(e) None of the above 

16. Today is Monday. What will be the day after 64 days? 

(a) Saturday (b) Friday 

(c) Thursday (d) Tuesday 
(e) None of the above 

17. If 5th March, 1999 was Friday, what day of the week was it on 9th March 2000? 
(a) Wednesday (b) Saturday (c) Friday (d) Thursday 

(e) None of the above 

18. January 3, 2007 was Wednesday. What day of the week fell on January 3, 2008? 
(a) Tuesday (b) Friday 

(c) Thursday (d) Saturday 


(e) None of the above 


19. January 3, 2008 was Friday. 3,2009? 


(a) Sunday (b) Monday 
(c) Tuesday (d) Saturday 
(e) None of the above 

20. What was the day of the week on 2nd Jan, 2010, if it was Sunday on 1st Jan, 2006? 

(a) Saturday (b) Thursday 

(c) Sunday (d) Friday 
(e) None of the above 

21. On 6th March, 2005, Monday falls. What was the day of the week on 7th March, 2004? 

(a) Tuesday (b) Monday 

(c) Friday (d) Sunday 
(e) None of the above 

22.4th April, 1988 was Monday . What day of the week was it, on 6th November 1987? (a) Tuesday (b) Friday 
(c) Sunday (d) Saturday 
(e) None of the above 

23. What was the day of the week on 17th July, 1776? 

(a) Wednesday (b) Thursday (c) Monday (d) Saturday 
(e) None of the above 

24. What was the day of the week on 17th August, 2010? 


(a) Sunday (b) Wednesday 


(c) Tuesday (d) Friday 
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(e) None of the above 

25. What was the day of the week on 5th June, 2002? 

(a) Wednesday (b) Saturday (c) Friday (d) Monday 
(e) None of the above 

26. On what dates of March, 2005 did Saturday fall? 

(a) 4th, 5th, 9th, 12th 

(b) 5th, 12th, 19th, 26th 

(c) 3rd, 10th, 17th, 25th 

(d) 4th, 11th, 18th, 25th 

(e) None of the above 

27. Calendar for the year 2008 will be the same for which of the following years? 

(a) 2017 (b) 2019 

(c) 2020 (d) 2016 
(e) None of the above 

Answer with Solutions 

Clock 

(C) Total hours from 6:14 am morning to evening 6:14 pm = 12 h and total hours from 6:14 pm evening to 8:02 pm 
evening = 8 :02 - 6 :14 = 1:48 h j.e.,1 h and 48 min .". Total hours and minutes 


= 12h + In 48 min 


= 13hand 48 min 
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2. (a) At 4 : 10, the hour hand is ahead of minute hand (see picture). 



Given that, n = 4 and x = 10 Then, according to the formula, Recruired angle 

-M’-tKF 

= UJ0K3+5} tt ={]3O + 5r = && fl 


(d) At 3 O' clock, the hour hand is at 3 and the minute hand is at 12. It means they are 15 min spaces apart. 
To be together, the minute hand must 
gain 15 min over the hour hand. 

As we know, 

55 min is gained by minute hand in 

60 min. 


/. 15 min will be gained in 


00 

55 



min 


11 li 

4 

- 16 — mitt 

11 


Hence, the hands will coincide at 

10 — min past 2 . 

11 



FflrtTmfc Mtftbod yoursmahboob.wordpress.com 

Here, n- 3and(rr+l)=4 
TW hMds will couiti.de fit 

min past n. 

ll 

[by Technique I] 

_ 60X2 . _ 

-min past 3 

U 

=> — min past 3. 

11 


=?■ 16—min past 3. 

11 

4. (A Clock will make tight angle At 
12 - 

(Eji + IS x — min past n. 

11 


Givan that,, n = 3 
12 

/. C&X3+1SX — mkipast 3. 

11 

[By Techniqua 2] 

12 

■ 30 x — min past 3. 

11 

£ 

“ 32 —min past 3. 

11 

g 

j.tf3 h and 32 — min. 

11 


(C) At 9 o' clock, the hour hand is at 


9 and the minute hand is at 12. It means 


that the two hands are 15 min spaces 
apart. To be in the same straight line (but 
not together), they will be 30 min space 

apart. 

.«. The minute hand will have to gain 
(30-15) =15 min spaces over the hour 


hand. 



As we know, 
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55 min spaces are gained in 60 min. 

r \ 15 m]n will be gained in 

f— x — = ie— min 

\SS ) 11 11 

Hence, the hands will be in the same 
straight but not together at 18 

past 9. 


fa&t Track Method 

Here, jt = 9 and n + 1 = l£){n > 63 

The hands wiJJ he in the same straight 
12 

linn at (E n - 3fl) X — min past n. 

11 

[by Technique 3] 

12 

=> (5 X 9 — 30] — min past 9. 

11 
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1SX1Z 
11 
180 


min past 9. 


It 


min past 9. 


=> ]6—min pest 9. 

11 

fa) Given that n » 2 and (iz + I) = 3 {n < 6) 

The hand? win he ax the same straight 
line at 

=> (5 n + 30) x — min past n. 

11 


[by Technique 3] 


13 


(5X2+ 30] X — min past 2. 
11 
1? 

(10 + 30) X —j mii] past 2. 
40 X 12 

-mm past 2. 

] t 


4450 

11 


min pest 3. 


7. (h) Given that, n = 5 and n + 1 = 6 
The hands will mate right angle at 
12 

{5rt ± 15) x — min past 5. 

11 


[by Technique 3] 


M . 


and 


(5 x 5 ± 13 X — min past 5. 

•i 5 

(25 + 155 x — min past b and 
11 

12 

(25 1^X~ mLupast 5. 

11 

12 

40 X — min pest 5 
11 

10 X 12 


11 


min past 5. 


inn 1 ? fj 

* -— imi past b and —— mm pasL b. 
11 11 

* 7 10 

► 43 min pasL 5 and 10 ruin cwst b. 
11 II 
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8, (a) Time Ernm 7 am on Sunday to 7 pm 

oil following Sunday 

* 7 days 12 fa® ISO h 

f 4_\ 54 

Watch, trains 5 -h 5— 1 min or — Mn. in 

L 5 


180 h. 

}Ja w, — min are qained in 1 BU h. 

5 

.\ & min are tamed in [ 180 X — x 5 | h 
l 54 } 


= 83 h 20 min 


= 3 days 11 h and 20 min Watch is correct after 3 days 11 h and 20 min after 7 am of Sunday. /. It will be correct at 
20 min past 6 pm on Wednesday. 


9. (a) Time from 6 am on a day to 11 pm on 4th day = 89 h 


Now, 23 h 44 min of this clock = 24 h of correct clock 

SO h of this clock - f 24 x x S3 1 h of 
K, 3 S 6 } 

correct clock *90 h of correct dock 

Correct time will be 1 2 o J clock 

(miri-night) - 


10. (C) Time from 9 am in a day to 2 pm on the following day = 29 h. 


24 h 10 min cf Ms deck = 24 h cf the 
correct dock 
145 

or - h of thin -dock ■ 24 h pf the 

6 

correct clock 

29 fa of this clock = 124 x x 29 lh of 
\ 145 ) 

the correct clock 


= 28 h 48 min of correct clock 


A The correct time is 28 h 48 min after 


9 am. This will be 48 min past 1. 


11. (b) Given that, = 70 min 
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The required result 

-RHm- 
-RMm 

f72O-77OV8OX04\ 
M [ 11 j[ 70 J J 


[try Tecimique 5] 
min 


7200 


min 


? J 77 

-ve sign indicates that there is a loss. 


12. fb) If the minute hand of a clock overtakes the hour hand at interval x min of the correct time, then clock losses or 
gains bv 



min 


[by Technique 5] Positive for gain and negative for loss Here, x = 64 


putting the value of x in above formula, 
w&get 



16X15 3 360 „ 0 . 

-x - -■ 32 —min 

ii a ii ii 


Calendar 

13. id) A leap year must be divisible by 4, as every 4th year is a leap year. 

14. (£>) As 2016 is completely divisible by 4. 

15. (a) 100 yr have 5 odd days. 

.*. Last day of 1st century is Friday. 200 yr have 


(5x2)= 1 week+ 3 odd days = 3 odd days .'. Last day of 2nd century is Wednesday, 300 yr have (5 X 3) = 2 week + 1 
odd day 













=1 odd day Last day of 3rd century 'P Last day of 4th century is Sunday. This 

cycle is repeated. .*. Last day of a century cannot be TXiesday or Thursday or Saturday. 

16. id) Each day of the week is repeated after 7 days. 

So, after 63 days, it will be Monday. Hence, after 64 days, it will be Tuesday. 

17. (d) 5th March, 1999 is Friday. Then, 5th March 2000 
= Friday + 2 = Sunday. 

{■.• 2000 is leap year and it crosses 29th 
Feb 2000, so 2 is taken as odd day} 

.'. 5th March 2000 = Sunday. 

Then, 9th March 2000 = Thursday. 

18. (c) The year 2007 is an ordinary year, so it has 1 odd day. 

3rd day of the year 2007 was Wednesday..«. 3rd day of the year 2008 will be one day beyond the Wednesday. Hence, it 
will be Thursday. 

19. (a) The year 2008 is a leap year, so it has 2 odd days, 3rd day of the year 2008 was Friday. 

.’. 3rd day of the year 2009 will be 

2 days beyond the Friday 

Hence, the required answer is Sunday. 

20. (a) On 31st December, 2005, it was Saturday. Number of odd days from the year 2006 to the year 2009 
= 1 odd day of 2006 + 1 odd day of 2007 + 2 odd days of 2008 (leap year) 

+ 1 odd day of 2009 =l+l+2+l=5 


.’. On 31st December 2009, it was Thursday. 


Thus, on 2nd January 2010, it was S atur^ UfSma/,f,00ft - M ' 0f£, P feSS - C0m 


21. (b) 6th March 2005 = Monday. Then, 6th March 2004 

= Monday — 1 day = Sunday. {•.• 2004 is a leap year but it does not cross 29th February of 2004, so only 1 is taken as 
odd day}. 6th March 2004 = Sunday 7th March 2004 = Monday. 

22. {b) Number of odd days between 6th November, 1987 and 4th April, 1988. 

= (30 - 6) days of November 1987 + 31 

days of December 1987 + 31 days of 
January 1988 + 29 days of February 
1988 + 31 days of March 1988 
+ 4 days of April 1988 
= {(30-6)+ 31} +(31 +29 + 31 +4) 

= 24 + 31 + 31 + 29 + 31 + 4= 150 

= 21 weeks + 3 days = 3 odd days 
.’. 6th November, 1987 will be three 
days backward from Monday. 

.*. Required day is Friday. 

23. (a) Period upto 17th July, 1776 

= (1775 yr + Period form 1st January 1776 to 17th July, 1776) Counting of odd days In 1600 yr = 0 In lOOyr = 5 75 yr 
= 18 leap years + 57 ordinary years = (18x2 + 57x1) odd days = 93 odd days 

= (13 weeks + 2 days) 


= 2 odd days .'. 1775 yr have (0 + 5+2) odd days 


= 7 odd days = 1 week + 0 odd day 
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= 0 odd day Number of days between 1.1.1776 to 17.7.1776 January + February + March 

+ April + May + June + July 31 +29 + 31 +30 + 31 + 30+ 17 = 199 days = 28 weeks + 3 odd days .'. Total number of 
odd days = (3 + 0) = 3 Hence, the required day is Wednesday. 

24. (c) Period upto 17th August, 2010 = (2009yr + Period from 1.1.2010 to 17.8.2010) 

Counting of odd days Odd days in 1600 yr = 0 Odd days in 400 yr = 0 

9 yr = (2 leap years + 7 ordinary years) = (2x2+7xl) = 1 week + 4 days = 4 odd days 
Number of days between 1.1.2010 to 17.8.2010 

January + February + March + April + May + June + July + August. = (31 +28 + 31+30 + 31+30 + 31 

+ 17) days = 229 days = 32 weeks + 5 odd days Total number of odd days = (0 + 0 + 4 + 5) days = 9 days = 1 week + 2 
odd days Hence, the required day is Tuesday. 

25. (a) Period upto 5th June, 2002 

= (2001 yr + Period from 1.1.2002 to 
5.6.2002) 

.'. Odd days in 1600 yr = 0 
Odd days in 400 yr = 0 
Odd days in 1 ordinary year = 1 
Odd days in 2001 year 

= (0 + 0 + 1) = 1 Number of days from 1.1.2002 to 5.6.2002 
January + February + March + April + May + June 


= 31 +28 + 31 + 30 + 31+5 


= 156 days = 22 weeks + 2 days 
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= 2 odd days Total number of odd days 
= (1 + 2) = 3 .«. The required day is Wednesday. 

26. (b) First, we find out the day on 1.03.2005. Period upto 1.3.2005 = (2004yr + Period from 1.1.2005 to 1.3.2005) 

.'. Odd day in 1600yr = 0 

Odd day in 400 yr = 0 
4 yr = (1 leap year + 3 ordinary years) 

= (lx2+3xl) = 5 odd days 

Number of days between 1.1.2005 to 

1.3.2005, 

January + February + March 

= 31+28 + 1 

= 60 days = (8 weeks + 4 days) 

= 4 odd days Total number of odd days 

= (0 + 0 + 5+4) = 9 

= 1 weak + 2 odd days 

= 2 odd days .‘.1.3.2005 was Tuesday. So, Saturday will fall on 5.3.2005. Hence, Saturday lies on 5th, 12th, 19th, and 
26th of March 2005. 

27. (b) Count the number of odd days from the year 2008 onwards to get the sum equal to 0 odd day. 


Let us see 


2oca 2009 2010 2011 20&H2M® hboob.wordpress.com 
2 1 1 12 1 
2014 2015 2010 2017 2010 

112 11 


Sum — 2+1+1+1 + 2+1 + 1 + 1 


+2+1+1 = 14 days = 2 weeks = 0 odd days Calendar for the year 2019 will be the same as for the year 2008. 
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Linear Equations 

A linear equation is an equation for a straight line. So, the 
equation which has degree 1, i.e., which has linear power of 
the variables, is called a linear equation. 

It is written as ax + by + c = 0, where a, b and c are real 
numbers and a and b both are not zero. 

For example y = 2x +1 is a linear equation. The different 
values of x and y are 


X 

i 

2 

0 

-1 

-2 

- 3 

y 

3 

5 

1 

-1 

- 3 

-5 


All these values of (x, y) as (1,3), (2,5), (0,1) etc., are the solutions of the given linear equation. 

If we are given two equations in x and y, then we are to find those values of x and y which satisfy 
both the given equations. 










Linear Equation in’OflWWtafBrr “ m 


A linear equation in which number of unknown variable is one, is known as linear equation in 
one variable. For example, 3x + 5=10, y + 3=5 etc. 

Linear Equation in Two Variables 

A linear equation in which number of unknown variables are two, is known as linear equation 
in two variables. For example, 2x + 5y = 10 , x + 4y = 8 etc. 

Linear Equation in Three Variables 

A linear equation in which number of unknown variables are three, is known as linear equation 
in three variables. For example, 4x + 6y + 7z = 20 , x + y + 2z = 5 etc. 

MIND IT/ 


1. Linear equation in one variable represents a point in number line. 

2. Linear equation in two variable represents a line in XY-p\ane (cartesian plane). 

3. Linear equation in three variables represents a plane in XVZ-coordinate system. 

Methods of Solving Linear Equations 

There are following methods which are useful to solve the linear equations. 

Substitution Method 

In this method, first the value of one variable must be represented in the form of another variable and put 
this value in another equation and solve it. Thus, a value of one variable is obtained and this value is used 
to find the value of another variable. 

bx. 1 Solve the following equations with substitution method. 


2x -y = 3,4x -y = 5 Sol. 2x -y = 3 ...(i) 


and 4x - y = 5 •••(ii) 


From Eq. (i), 
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y = 2z -3 On putting the value of y in Eq. (ii), we get 


4x - (2x - 3) = 5 => 2i + 3 = 5 


x = 1 On putting the value of x in Eq. (i), we get 2xl-j=3 y = - 1 Hence, x = 1 and y = - 1 

Elimination Method 

In this method, the coefficients of one of the variables of each equation become same by multiplying a 
proper multiple. Solve these equations and by which we get the value of another variable and thus with the 
help of this value, we can find the value of another variable. 

Ex. 2 Solve following equations with elimination method. 

11* - 5y + 61 = 0, 3x - 20y -2 = 0 

Sol. 1 la; - 5y + 61 = 0 ...(i) 

and 3x - 20y -2 = 0 ...(ii) 

Now, Eq. (i) is multiplied by 3 and Eq. (ii) is multiplied by 11 and then subtracting them, we get 

33ar - 15y +- 1S3 = 0 

- 22% - 32 - 0 
- + + 

205y + 205 = C 

V - - 1 


On putting the value of y in Eq. (ii), we get 


3x-20X(-l)-2 = 0 


=> 3z + 20-2 = 0=>3x = -18 


x = - 6 


Hence, x = - 6 andy = - 1 



Cross Multiplication M<m&a ahboob word P resscom 


Let Ojj 4 biy 4 C) =0 and ftji 4 4 <^ = 0 

are two equations. 

By cHBfl muhiplicatign method H 

J _ _ 1 

^ ^o a - 

=j * . ~ ^ and « - ~ ^ 

4b - - Ml 


Ex. 3 Solve the following equations with cross multiplication method. 


2x - 3y+l = 0, 3n-4#-5 = 0 
&>L 2x - + 1 - 0 

and 3* +■ 4jr - 5 = 0 

By crtds umltlplieatkiiL method, 

_ x _ _ V _ _ 


(- 3)(- 5)- 4x1 l x 3 - (- k 2 3 x 4 - 3 x (- 3) 

g . g . 1 

15 -4 3 4 10 S 4 9 

£ & 1 
11 " 13 ’ 17 

*-22 «d 

17 17 



Consistency of the System of Linear Equations 

A set of linear equations is said to be consistent, if there exists atleast one solution for these 
equation. A set of linear equations is said to be inconsistent, if there are no solution for these 
equation. Let us consider a system of two linear equations as shown, 

aix+biy+ci =0 and q2x+b2y+c2=0 

Consistent Svstem 

The above system will be consistent, ifi^^-or—=-^ = — 

a. b, Pi 3s 

+ If — then system has unique solution and represents a pair of Intersecting 
3z 
lines. 

+ if — = — = — r then system has infinite solutions and represents overlapping 
^ ^ Cz 

lines. 


Inconsistent System 












yoursmahhoaixworgpreqs. com 

The above system will be inconsistent, il — = — * — and do not have any solution, 

I* <h 

It represents a pair of parallel lines. 


- MIHP XT! 


Possible Solutions of Linear Equations 


If system of equation i; 

and 

If 

If 

If 


following 

W+^r+fl-O 

Pi % 

Pi h h 
Pi % h 


(unique solution] 

(m SOtUtiDTl] 

[many solutions] 


Ex. 4 Check whether the given system is consistent or not. If yes, then find the solution. x-2y = 
0, 3x + 4y-20 = 0 


Sd. 


Here, 


je - ■ 0 

3i + - 2D = ti 

i = i ± = -l = -l± = -± = 0 

fl, 3 h ^ 4 ^ 20 



Thus, system is consistent and has a unique solution. To find the solution of the given equations, multiply 
Eq. (i) by 2 and add it to Eq. (ii), we get 

2x - 47/ + 3x + 4«/ - 20 = 0 => 5x = 20 =» x = 4 Putting the value of x in Eq. (i), 

4-22/= 0 => V = 4/2 = 2 Hence, given system has the solution (4, 2). 

Ex. 5 For what value of K, the system of equations Kx - iy - 8 = 0 and 8x - by -12 = 0 has a 
unique solution? 



Sol, For ei unique solution, we tyowsmahboob. wordpress.com 

Bl*L ^ m 

*1 S - G S3 

3 


Ex. 6 For what value of K, the system of equations 2x + 4y +16 = 0 and 3x + Ky + 24 = 0 has an 
infinite number of solutions. 

£d. For infinite number of solutions, we have 

i ^ = Sl =? 3 _ 4 _ 16 

l-j 3 K 24 

K = 6 


Ex. 7 For what value of K, the system of equations Kx - 20y -6 = 0 and 6x - lOy -14 = 0 has no 
solution? 

SoL For no solution, wo have 

Si o A. t £. => £ a Z “ * __1 

^ 6-10-14 

K - 6 * 20 •> 12 
10 


Ex. 8 If ix + 9y = 43 and 6x + iy= 36 are the linear equations in x and y, then find the values of 
x and y. 


5#l. Given* + 9y • 43 —(a) 

6® -i- 4y = 36 ,. r (h) 

On multiplying Eq. (J) by 3 and Eq. (li] by 2 and subtracting 
l2x + 27p = 129 
L2t -+ fly = 72 


19jr = 57 



Putting the value of jr in Eq. (i) + -we get 

4z + 9 * 3 = 43 


Hencs* 


4t +27-43 

dr = 43 - 27 = 10 



4 

i. - 4 and y = 3 


Ex. 9 The taxi charges in a city consist of a fixed charge together with the charge for the distance 
covered. For a distance of 20 km, the charge paid is ? 205 and for a distance of 25 km, the charge 



paid is ? 255. Find the fixed much does a person have to 

pay for covering a distance of 50 km? Sol. Let the fixed charges be ? x and charge per km be ? y. 


Then, 

* + SOjf - 205 4i) 

*+25^ = 255 _(!!} 

Subtracting Eq^ (ii) from Bq- (i) n we get 

a + 20& = 205 
a: + 25y - 255 


- 5* = - 50 

+\ v = 10 

Putting the valufi of y in Eq, (1), we get 

* + 20* ID = 305 4 x + 300 = 305 
x = 5 

Hence, amount paid for a distance of 50 km = x + fiOy = 5 + 50 * 10= T 505 


Multi Concept 

QUESTIONS 


-ffl 

-« 

-M 
—(M 


1. Jhfre jbr x and y 


17 


3x+ 2y 3x-2y 5 3x+ 2y 3 X- 2y 


-= 2 


{*} 2,3 
wW Let 


1 


sx+ a y 


(5) 5,7 
■ ■ P and 


fc) 3^ 


feft Ip i 


3* -2y 


-O 


2P + 3Q = — 


Similarly, 5F + 0 » 2 

On multiplying Eq. by 5 and Eq. flU by 2 and Bubtmcdng, we get 
10P + 1SQ = 17 
10P + 2Q = 4 


=* 13Qm 13 

On autetllutlng O = 1 in eq. [*L we get 


Q-1 


5P+ 0= £ ^ 5P= 1 ^ P=- 


Now, 


r>=l -!_ 

5 3x + 2y 


5 

0 = 1 = 


1 


2y 


m 3x+2y*5 

and 3x-2y = 1 

On adding Eq&, (y) ar>d (vi), we get 

ex-6 

x = l arxJ y=l 


-(v) 












2 . Let a, b, c be the positive num^S l £ s P^ 1 fiflP(!iWfi^^^^rF8J , hquations in x, y and z 


Z + Z 

j' V 


v 


** V 1 


— + Z+Z ; 
2 1 ^ £* 


J Jlflj 


(a) no solution 

fc} infinitely many solutions 

w fcfl Here, 


and 


£b] unique solunion 
M) finitely many wlutroti* 


Z + Z-*U, 

fl s 6* C s 

Z-Z.Z.! 

a 1 U 2 c 2 

Z* + £U-1 

9 s a* C 2 


On adding Eq$. (1) and (i), wa gat 


Similarly, on adding Eqs. (li) and < 


a 1 

i^waget 

r 


-j = 1 =*X=±3 


Similarly, / ■ 

^ y and z have finitely many solutions. 


■1 ^ 2 ■ 

*±b 


± c 




Fast Track Practice 

Exercise© Base Level Questions 

1. If 2x + Zj = 29 and j = x + 3, what is the value of x>. [Bank PO 2006] 


(a) 4 fbj 5 fc) 6 (d) 7 (e) None of the above 


2. If 3% + 7y= 75 and 5* - 5y = 25, what is the value of x + yl 


(a) 14 (b) 15 (c) 16 (tfj 17 (e) None of the above 


The cost of 2 sarees and 4 shirts is ? 16000 while 1 saree and 6 shirts cost the same. The cost of 12 shirts 
is (a) ? 12000 (b) ? 24000 

(c) ? 48000 


fc/J Cannot be determined (e) None of the above 


a b" Deepak has some hens and heads is 90 and the total number 

of animal feet is 248, what is the total number of goats Deepak has? [PNB Mgmt. Trainee 2010] 

(a) 32 (b) 36 (c) 34 

(d) Cannot be determined 
ft) None of the above 

5. The sum of the two digits is 15 and the difference between them is 3. What is the product of the digits? 
[PNB Mgmt Trainee 2010] 

(a) 56 (b) 63 (c) 42 

(d) Cannot be determined 

(e) None of the above 

"• The numerator of a fraction is 6x + 1 and the denominator is 7 - 4x x can have any value between - 2 
and 2, both included. The values of x for which the numerator is greater than the denominator, are 

( a $-< x <.2 ft ] -£*£2 
5 5 

ft? 0 < ft? 

ftp None ot the above 

T. If-+^>— and them tha 

4 3 24 2 

valu*of(*-i- jf)ia 

ftp i ft] 3^2 

<C) 2 til 4 

ftp None or iha abcwa 

Tf t +■ y- 8 = i +■ 2y -_L4 = + y- 12 

2 3 IT * 

then find the values uf x and j, 
respectively. 

(a) 2, 6 (b) 4, 8 (c) 3, 5 (d) 4, 5 (e) None of the above 

The cost of 21 pencils and 9 clippers is ? 819. What is the total cost of 7 pencils and 3 clippers together? 
[DMRCCRA 2012] 


(a) ? 204 (b) ? 409 (c) X 273 (d) X 208 





1**. The value of k for which solutions, is [CLAT 2013] 


faj 0 ft! -6 (C) B 


MB Ml 


11. If fir - 10 ^ = 10 and — 
{*->■) = * * 
w e m * m i; 

fej None of the above 


* = 5( then 

4f + J 7 


M ffl 3 


12. Solve 6r ■* a t = 7i> and 3* + 9#* lUt)-. 


felx = -U = | 

&>*-£■/-£ ft*. 1,y=-| 


fej None of the above 

13. In a rare coin collection, there is one gold coin for every three non-gold coins. 10 more gold coins are 
added to the collection and the ratio of gold coins to non-gold coins would be 1: 2. Based on the informa¬ 
tion; the total number of coins in the collection now becomes. [CSAT 2013] 

(a) 90 (b) 80 (c) 60 (d) 50 

14. The system of equations 2x+ 4y = 6 and 
4x + 8y = 6 has 

(a) exactly two solutions 

(b) no solution 

(c) infinitely many solutions 

(d) a unique solution 

(e) None of the above 



[SSCCGllOlO] 


(a) ± fJbJ £ <c) | (d) 7 - 

1 2 h 7 b 


16. In an examination, a student scores 4 marks for every correct answer and losses 1 mark for every wrong 
answer. A student attempted all the 200 questions and scored 200 marks. Find the number of questions, he 
answered correctly. 







[SSCCGL2010] {a) 82 (b) 80 (c) 68 ( JfW smahboob - word P ress - com 


The graphs of ax + by = c, dx + ey = / will be 

I. parallel, if the system has no solution. II. coincident, if the system has finite 
numbers of solutions. III. intersecting, if the system has only one 
solution. Which of the above statements are correct? 

[CDS 2012] 

(a) Only I and II (b) Only II and III (c) Only I and III (d) I, II and III 

18. If 3* + y = 81 and 81 st " y = 3, then what is the value of xl [CDS 2012] 

(a) 17/16 (b) 17/8 

(c) MIA (d) 15/4 

19. Ten chairs and six tables together costX 6200, three chairs and two tables together cost ? 1900. The 
cost of 4 chairs and 5 tables is [CDS 2013] 

(a) ? 3000 (b) X 3300 

(c) X 3500 (d) 7 3800 

20. The system of equations 3x + y - 4 = 0 and 6x+ 2y-8=0 has [CDS 2013] 

(a) a unique solution x = 1, y = 1 

(b) a unique solution x = 0, y= A 

(c) no solution (d) infinite solutions 

21. Hx + y - 7 = 0and3x+ ;y - 13 = 0, then what is 4x 2 + y 2 + 4xy equal to? [CDS 2013] (a) 75 (b) 85 (c) 
91 (d) 100 


Exercise © Higher Skill Level Questions 


1. If + 3 e = 17 and 2 a * * -0ursmSjbhmh.wordpress.com 

(a) 2, b - 3 (h) a « - 2, h ^ 3 

fctf a=2,£? = -3 (d) a=t3,b-2 

(e) Non* of the above 

2, The solution of the equations — + — = m 
P 


and ^ + 


(a) X m 

(b) x = 

W * = 
<w *= 


’ = n ia 

,y 

Q 2 - P 2 [ 

mp- raj' 

p g -q a 


mp 

ff 


nq 

„a 




P^-g a 

JTp — mqf 

np iVp 


* y 

[CDS 20011 


mpi~raj 

g 2 -p g [ 

flip- nq‘ 


np - 

fl* 


JTKJ 

P 3 


np - mq 


3. One says "Give me a hundred friend ! I shall then become twice as rich as you". The other replies, "If 
you give me ten, I shall be six times as rich as you." Find the amount of their capitals. 

(a) ?40, ? 170 

(b) 7 60,7 180 

(c) X 80,X200 

(d) Cannot be determined 

(e) None of the above 

4. The ratio of incomes of two persons is 8 : 5 and the ratio of their expenditure is 2 : 1. If each of them 
manages to save ? 1000 per month, find the difference of their monthly income. 

(a) ? 2500 (b) ? 1500 

(c) X 1000 (d) 7 700 


(e) None of the above 










6. 


A fraction become* 7i r S, if 5 iyoMmiaiiboob.wordpress.com 
both the nimcracer and the 
denominator™ If 3 b added k> both the 
numerator and the denominator,. it 

becomes - r Find the fraction, 

7 





(d) Cannot be determined 
Nona ol (he above 


6, If —2— 4 —2- - 2 and 

£+ y x- y 

9 4 

- - m I, ihon. what ia the 

x 4 y x - y 

value of-? [CPS MU] 

y 

fa} rn (b) 5 (c) 2/3 (d) 1/5 

7 Tf fl & * j a , if .1 

l\ — - — = — and —4— = x—y, then 

bay b a 

what is the value of x? [CDS Ml 2] 


a. 


fa) 


a + b 
a 


fa} 


a - ti 


ft) 


34 b 

b 


ft® None ol these 


a 

If ^ +- — = 4 and - 4 — = 1, than what ia 
2 3 x y 

xf y equal to? [Cns MU] 


(a) 11 (b) 10 (c) 9 (d) 8 

Answer with Solutions 

Exercise © Base Level Questions 

1. (a)2x4 3k = 29...(i) 
andy = x + 3 ... (ii) 

Putting the value ofy from Eq. (ii) to Eq. (i), we get 

2x + 3y = 29 2x + 3(x + 3) = 29 2x + 3x + 9 = 29 => 5x = 20 x = 4 

2. (d) 3x+ 77 = 75 ...(i) 


5x -5y = 25 







x — 7 = 5 ... (ii) 
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On multiplying Eq. (ii) by 7 and adding to Eq. (i), we get 


+ 7y = 75 
7x — 7y m 35 

- \Ux * 1 10 

*■11 


Putting the value of x in Eq. (ii), we get 11-7 = 57 = 6 x+7 = 6+11 = 17 
(6) Let cost of one saree and shirt be x and 7, respectively. 

2x +4y= 16000 ...(i) 
x+67= 16000 ...(ii) 


On multiplying Eq. (ii) by 2 and subtracting from Eq. (i), we get 

+ 4 ym 1SDOO 
2x + 1^=32000 


= - 10000 

y = 2000 

hitting the v^ilue of p in Eg. (iiX w* got 
i + 6 X 2000 - 13OD0 
x - 4000 
Cost cf1 2 shirts — 12 X j? 

= 12 x 2000 ■=■ £ 24000 


4. (c) Let hens = H, goats = G According to the question, 


ff+G = 90 ...(i) 

2H + 4G = 248 ...(ii) 


On multiplying Eq. (i) by 2 and subtracting from Eq. (ii), we get 


2H + 2C ■ ISO 

2H + 4G - 24S 
- + 


-2C=-6S 





S. Let the number be x end y. yoursmahboob.wordpress.com 
Then, according to the question. 

X+p = l$ ,.,[tj 

x-y-3 „-(U) 

On adding Eqs. {[} and (i i), we qei 

2* =18 => x = & 

On putting the vnluc of x in Eq. fib wc get 

y = 6 

Product = xy = 9 x fi = S4 


6, (fl) Ex 4 1 >7-4x 


=^ 




5 


► l 

?<e jf*a 



5 


7, (fr) Given, — +■ — * — 



4 3 34 



3x 4 4y 10 



12 34 


A 

3x + *y = b 

— (« 

end 

- + y - 1 



2 



x 4 ±f 2 

...fail 


□n rtUUJLipJying Eq. (ii) by 2 uiiri subtracting 
twm Eq. £i), 

Ilac + 4y = 5 
2x 4 4y w 4 


X = 1 

On putting Hie vulue of * ill Eg. (jib we get 

x + 2y = 2 =* 1 + Zy = 2 =*y- i 

jr+7 = l + i = - 
2 2 

8. (n) Gi™n, 

x + y-S m x-f- -14 _ 3x -i -y - 12 

3 3 11 

x + 7 - 8 _ x + 2y - 14 

i ' § 

=fr 3* + 3y - 24 = 2* + 4y - 3S 
=* 3x + - 2.x -4y = - + 24 

x y *= 4 ...fi) 

* ain if + fr-14 _ 3x4- y - 13 
3 11 

^ 11* + 32y-1S4-9x + 3y-3S 

=* 2x 4 19y * 11B ...lift 

On multiplying Eq. (5) hy 2 and Kuhtra^ng 1 
from Eq- (lb, we get 
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%X - %y = - & 

2x+■ 19^ = 118 


- 81 p=-lBG 

/+ 7 = h 

On putting ttia value of 7 in Eq £i) r \ve gat 
jt — 6 a ™ 4 
x = 2. 

*=2andK = R 

5 ,. (d Lai cost of 1 pencil and 1 clipper ba 
p and c, reHpectLvely. 

Now. according to Lhe question, 

aip + 9e = rsi& 

=* 3(7p+ = THIS 

=4 7p-h3c=¥373 

Cost of 7 pencils and 3 clippers - ? 273 


10. (tf for inflmtn solution 

_ £l K _ 3 _ -K + 3 

L*j l>i 12 K JT 

-* — = — =>ir e =3e 

12 k 

jf = J3e=6 

11 . (di Given, 6 ji - lOr = 10 

, x 5 

and —-= - 

x 4 y 7 

^ 7x - 5x + 

=> 2jf-Sy*0 .r.Ui) 

On multiplying Eq (ii) by 2 mid subtracting 

from E5q. 0). ^ve per 

e.v -107 = to 

I0k= 0 


2.v = ID /. x = B 

Futling the vuJue of x in Eq. (ij, vra gal 
30 - 10 k = 10 ■*lDy*20 

=4 7*2 

, T . (x - y) = 5 - 2 « 3 

13. (a;- Given equations are 

6 x + 3k - 7jck => - + - t 7 ...ft) 
and 3 jr+ 9 K = LlJfy ^ * 

=> 3 -4- = ]j ...<LI) 

y * 


On multiplying Eq. £ii) by 2 end subtracting 
from Eq. £tj r we get 


6 

y 


3 


7 


X 



= 22 


15 


= - 15 


x 
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*=1 


On punlng This value In Eq. tih we qei 
-+ 3 = 7 

y 


=> 



3 


13. (a) Let the number of gold coins initially be x and the number of non-gold coins be y. According to the question, 

3x = y When 10 more gold coins, total number of gold coins become x + 10 and the number of non-gold coins remain 
the same at y. Now, we have 2(10 +x)=y Solving these two equations, we get x = 20 and y = 60. Total number of 
coins in the collection at the end is equal to 

x+ 10+y = 20+ 10 + 60 = 90. 


14. rxjvfin equations 2^-1- 4y = S yvtiirsmahboob.wordpress.com 
±8y= 6. 

Than. ^=l=l-A = i=i;^ = I = i 

3} 4 3 2 6 

i =^£l # Sl 

^ it t? 

Su, tfivt+ri syaUfcrn hi43& SW auluduti . 


15. 



-g'3 -I- x — ngS - * 


Lei ^'3 + x - a ujjd nj3 - x = b 



a « b I 

==> a ■+ b = 2 a Zij =4 .?= 3 b 

x ■ 3^3 x 


On squarinc both sides, we get 


U/J + *1 Z = Glj3 - 


5 + x = 9 03 - x} 
3 + x - 27 9x 
10 x - 24 


B 


16, *) Let tha number oF correct answers be 


x and number of wrung answers be y . 


Then, 4x - ^ ■ 200 

and x 4 y ■ 200 


-ED 

-.(iil 


On adding Kqs. [i? and (LI), we get 


+x - y =s= 200 
x + y = 200 


bn = 400 
*-80 
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17b [C] ax + by - c mid dx 4 ey = f 

% _£ £ ^L-£ 

g, d e Cj. / 

V -i # Sk 

* * £ 
e f 

Ii r*pr*w nts ft pelf of parallel Slews. 

% ^ 
ri e 

Therefore, system has unique solution and 
represents a pair or intoeseeilng line*. 

(5) Given, 3 X '* = 81 
=f 3 r + r =3 4 

=* x 4 y = -1 ...(0 

HI'"*=3 


IB 


and 


=3* 


x-y = - 


(ii) 


19 


□n solving the Eqs. [L) and {iih we get 

17 

Zx = — — 

4 ^ 

EG) Let the cost of one choir bg T x 


and cost of one table he T y. 
By given conriiilcin. 


ic* 4 6 y = seoq 

...<u 

3r - 1 - £y = 1900 


Sx 4 fly =5700 

...LtL} 


On subtracting Eq. (.ii) from Eq. 0), we get 
x = ? 5M 

Fnom fig. (O, 

bOOO 4 % = 6200 
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=* 6y =1300 

The oosL- of 4 chairs and 5 tables 
» 4x + 5y 

= 4X &Q0 4- B X ZOO 

= ?- 000 + 1000 = *3000 

20. (rf) Given equadDns of system 

3*+y = 4 

I lere. Oj = 3., « 1, & = 4, 

=6,2^ and ng 
V fti _ ^ ^ 

^ 2 

■ju, the -system of equations has infinite 
solutions, because Lt represents a para:Le] 
line. 

21. [dj W0 have, jt + y - 7 = 0 

^ sc + y = 7 ...(i) 

and 3x + y - 13 = 0 

±4 3*+ jr ^ 13 

By subtredinp Eq. (L) frojnEq, [Ll>. we get 

3x +■ y s 13 


- r-M) 

Zx = B 
x = 3 

On putting the value of x Ln Eq. Ci), we get 
3 I y ■ 7 
/■ F = 4 

Now r 4X 2 + + 4iy 

=« 4 34 0J 1 + W) 3 + ^ X 3 X 4 
= 4 34 3 + 16 ■+ -SB 
= 36 ■+ 16 + 40 = 100 


Exercise © Higher SkiU Level Questions 



1 . id) Given, 2* + 3* = 17 yoursmahboob.wordpress. 

arid g i + a -3* +1 ®5 

=> 2^2?-^^=^ 
a* 4 = 2* - 3-3* =& 

Let 2* w x and 3 h *7 

Than, x + y = 1? ...(I) 

4* - « 5 ...(d) 

On multiplying Eq. (i.) by 3 and adding tu 
Eq. tit), we get 

3x + 3y = 51 
Ax-3y= 5 
7v=5€ 


*■. kt = a 

On putting the value of # in Eq. (S) F we get 
8 + y = 17 
y = 9 

Now, 2“ = x 


^ 2' CT0 

4 a a 3 

and 3 b = k 

4 fii = ft 

Menc*, a = 3 and E = 2 

a. (o ^ + - = ^ 


■ 13 
= & = 


-CO 




.(ii) 


x y 

On mtdtipiying Eq. [i) by q and Eq. (d) by p 
and subtracting,, we get 

™ * ?* = *., 

* y, 

??.* SL b np 


q p* 

- 2 — £ — « mq np 

7 7 

ejr* - - K<mf- npO 


iLlpI _ £-£. 


mq np np - mq 

Again, on multiplying Eq.fl) by p and Eq. Id) 

by q and sLahtfa^cLeg, wft gel 


if.+ pi 


mp 
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= x{mp - nq) 

2 H 

mp — nq 


And 


V = 


mp-nq 

/-<r ! 


np- mq 

3* (cr) Let the capita* of one is a and that of 

According iu the question, 

x + 100 = ££y — TDD1 
x + 100 •• ^-200 

or x 2j- r - - 300 .. .(0 

Again, arcnrdlng tn the question 

f+ io-eot-w 
=* 5f + io = ^-eo 

6 jr-y = 70 

On multiplying Eq. |il] by 2 and subtracting 
from Eq. (i) r wa qBt 

-300 

I2x-2y = 140 


- llnf=- 440 
*\ X = 40 

On putting mo value of w in Kq. 0? r we got 
40 - 2y = - 300 
=* -2y- -340 

jrsITO 

So, their capital* niB % 40 dud T 170. 

4, (b) Lei the Income's of two persons be 8 je 
and Bjf and their expenditure ba ^ and y, 
respectively. 

V Bavlrig = hicumu tfxptiridiVuTO 

1000 ~Sx - Ejr ...£i) 

and 1000 = 5s - jr 

On multiplying eq. ill] by 2 end subtracting 

finm Eq. (]), um qet 

Ex - 2y = 10M 
lOx - =£000 


—2jf = - J000 
x = 500 

Monthly Lncamas are 

ax = 5X500 = T4000 
and 5jf = BK BOO = T 2 EOQ 

+'■ Different* = * 4000 3b00 - T 1 BOO 
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EL [b] Let tiie faction fie —, 

¥ 

According to tha question. 
x + 5 ^ 7 
F+5 a 
Bx ■¥■ 40 = 7y + 3 5 
Bx-'ty- -5 

Again, according to LJtic question* 
x + 3 £ 


.01 


-=* ?x+ 31 =6y+ is 

K+3 7 

7x "6/H-3 ...£ii) 

On mnltiplyjng Eq. (i) by S and Eq. {11} by 7 
and subtracting, we gee 
40jc - 4 2y = -3Q 
40*- 43y«-31 
+■ + 

-* ™ - 9 

A X = 9 

On putting the value of x In Eq. (13, we get 

a X9 » 7y m 

=> -TV' — — & - 72» 

=> 7 ®_Liall 

-7 

x - 9 and p = 11 

9 

.'r Required fraction - — 

11 

fo] Given. —2— + —2— - ^ .,.(0 

3f 4 y x - y 
B 4 

and - -« 1 ...(u) 

y x-y 

Lvt jr +7 = a and x-y-i 
Op? n*iulitplyb*£ Eq, -(1} by 3 and subtracting 
item bq. IlO, wc get 


i-i=j 

ii b 

l + i = e 


...oo 

...w 


- 10 


= -& 


* = 2 

Now, on putting the value of b in Eq. ii}, 
we get 


3 2 _ 

_ + _ s 2 


i-a-i 


(J 3 [J 

=* a = 3=*x + y = 3 ...(Ilf) 

and x - y = Z ...(iv) 

On subtracting Eq. [iv) from Eq. Eiii}, vye get 
Sy si 
i 

,. y = — 

3 

Now, putting y - Ln Eg. (iii) r we get 
2 

x + - = 3 
Z 







yoursmahboob. word press, com 


5/2 = 5 x § 
2 1 


if _ 

y a/z 

7. [d) Given equations are 

a _ h _ x 

bay 


6-1 5 

■ MS — 

2 2 

5 


y = 


IFD 


und 


a b 

— * — = x - y 
b a 


40 


-m 


From Eqs. ( 1 ) and (3l) r 
a b 

Jb ^ 


(i“9 

("-+—If- --ll 
U aJU U a } 

(5-fM 


a* - £ E - a£ 




M 


(a? _ b l ab) 

X _1 

fa? - b 2 - ab) ah 
_ (a - h) (a + b) 4 b*l 


at> it? - b? - ab) 


S. (b>- 


and 


— + — = 4 


2 3 

3jt ■+ 2y 
Ei 

+ Sy ■ 


4 

= 24 


i + l = i 


2y + :i.t 
jq/ 


-(W 


= i 


js y 
=5 2}' 3.y ■ x> r 

.From Eqs 0) and (ii), 

xy = 24 

Thera ora 6 possibilities for x and y r 
respectively. 


—(ii] 


2 X 12 » 24 

6x4- 24 

3 x a ^ 24 

B X 3 a 24 

4 X 6 5a 24 

12 X 2 » 24 


2 and 12 cannot be the values of * and y as 
their suen is 14 and it la not given, Jn 
options. 

ttow, vmo choc! both, 3 and 6 as won as 4 
and fi as values of x and y or value of y and 
x. Only 4 as a value of x and. fi as a value of 
X v 

y satisfied the given condition — + — * 4. 

2 3 

So r J? = 4 and y =S 

*4y = 4 + 0 = LQ 
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Chapter 

31 

Quadratic Equa¬ 
tions 


A quadratic equation is an equation in which the highest power of an unknown quantity is a square 
that can be written as 

ax 2 + bx + c = 0 

where, a and b are coefficients of jr and x, respectively and c is a constant. 

The factor that identifies this expression as quadratic is the exponent 2. The coefficient of x A i.e., 
a cannot be zero, (a *0) 

To check whether an equation is quadratic or not, following examples will help to understand it 
in a better way. 


S.NO. 

Equaiion 

yoursmahboob.wordpress.com - 

quadratic? 

1 

- 4* + 5 - 0 

No 

Hare, the first term is 
raised to the 3rd 
power, t must he 
raised to the 2nd 
power In order to be 
quadratic 

2 

5x s - 4x+2 = 0 

Yes 

This equation is in the 
correct form i.e., 
i ha t C - D 

3 

7X 2 = 40 

Yes 

This equation can be 
rewritten as 

rx 2 - 40 0 




In this equation, h is 0 
tic to can be 0, 
however a cannot be 0. 

4 

2 jk 2 - ax 3 

Yes 

This equation can be 
rewritten as 

2X 2 - fix + 3 ss 0 




which is in the correct 
form f.e.j 

a* 2 + bx 4 c - 0 


MIND IT/ 


1. A quadratic equation has two and only two roots. 

2. A quadratic equation cannot have more than two different roots. 

3. If a be the root of the quadratic equation ax 2 + bx + c = 0, then (x - a) is a factor of ax 2 + bx + c= 0. 

Important Points Related to Quadratic Equations 

1. A real number a is said to be a root of the quadratic equation aye + fox + c = 0, if act + face + 
c = 0. The zeroes of the quadratic polynomial ax A + bx+ c and the roots of the quadratic equa- 
tion ax + fax + c = 0 are the same. 

2. A quadratic equation ax + fax + c = 0 has 

(i) two distinct real roots, if D > 0. (ii) two equal real roots, if D = 0. (iii) no real roots, if D < 0. 
(iv) reciprocal roots, if a=c. 






(v) one root = 0, if c = 0. (vi) neg miWMWfaWdWSS&fm = - a. 

(vii) both roots equal to 0, if fa = 0, c = 0 where, discrimenant (D) = fa - 4ac 

3. Formation of Quadratic Equation Let a and (3 be two roots. Then, we can form a quadratic 
ecruation as 


x 2 - (Sum of roots} x + (Product of roots) -0 
x 2 —fa + J9x +■ {qc|D= 0 => (x-a)(x — fS =0 
Here^ for standard quadratic equation ojc^ + inc + c = 0, 

jj p 

Sum of roots =a + p = —; Product of mots = afl = - 

a q 

4. If ax^ + ft* + c = 0. where a, b r c are rational, has one root P + ,fq r then the other 
root will be P - ^ 

Hence, irrational roots occur in conjugate pair, if the coefficients are rational 

Methods of Solving Quadratic Equations 

There are two methods for solving quadratic equations. 

1. By Factorisation Method If or + bx+ c can be factorised as (x-oc) (x-P), 
then ax + bx + c = 0 is equivalent to (x - a) (x - P) = 0 

Thus, (x - a) (x - P) = 0 

(x - a) = 0 or (x - P) = 0 x = a or x = P Here, a and p are called roots of equation ax A + bx + c = 
0, 

2. By Sridharacharya's Method Using quadratic formula, write the equation in the standard 

2 

form ax + bx + c = 0, then roots are 

- b + Jtr -4oc - b-Jb 1 -4oc 

ft =---j $ = --- 

2o 3a 


Ex. 1 Solve 5x 2 + llx + 6 = 0. 


Sol. By factorisation method, 
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5x 2 + lla + 6 = 0 
=> 5x 2 + 5x + 6x + 6 = 0 
=> 5s (a; + 1) + 6 (x + 1) = 0 
=> (x+ l)(5s + 6) = 0 
(x + 1) = 0 or (5x + 6) = 0 
Ifx +1=0, thenx = - land if 5x + 6= 0, thenx =- 

5 

Alternate Method 

Given equation is 5x + lis + 6 = 0. 

On comparing the given equation by ox + bx + c = 0, we get 
a = 5, b = 11 and c = 6 By quadratic formula, 
_-6±7& 2 -4ac_-ll +7121 - 120 _-11 ± 1 
2a 10 10 
t, ,• *-11+1-10, 

Takme + ve sign, x =-=-= - 1 

10 10 

,,,..-11-1-12 6 

Taking - ve sign, x =-=-=- 

10 10 5 


Ex. 2 Find two consecutive odd positive integers, sum of whose squares is 290. 




Sol. Let the two consecutive odd According to the question, 


x 2 + (x + 2) 2 = 290 => x 2 + x 2 + 4x + 4 = 290 => 2x 2 + 4x - 286 = 0 => x 2 + 2x - 143 = 0 ...(i) 


On comparing Eq. (i) by ax + bx + c = 0, we get a = 1 b = 2, c = - 143 According to the quadratic formula, 


-b± n/ft* - 4 o£ 

2o _ 

-2± ^/(2) a - [4 x 1 x (- 143)] _ - 2± 

2x1 2 


Jt = 

x - 


-2 t VS76 


£ 

-2 + 2d 


and 


=? x = 


-2-24 

2 


- 2 ± 2^ 

= — and- — = 11 and - 13 
3 2 


Since, x is given to be an odd positive integer. 

Therefore, x * - 13 

So, two consecutive odd integers are 11 and 11+2, i.e., 11 and 13. 

Ex. 3 Two natural numbers are in the ratio of 3 :5 and their product is 2160. Find the smaller of 
the numbers. 

Sol. Let the numbers be 3x and 5x. 

Product of the numbers = 2160 

=> 3xx 5x = 2160 => 15x 2 = 2160 => x 2 = 144 

* - -jm - ± 12 


Since, it is a natural number, so x = 12. 

Required smaller number = 3x = 3x12 = 36 

Ex. 4 The product of two numbers is 24 times the difference of these two numbers. If the sum 
of these numbers is 14, then find the larger number. 

Sol. Let the two numbers be x and y. According to the question, 












X x y = 24 (X-y) => xy = 24 (x-y) yftyrsmahboob.wordpress.com 

and x + y = 14 =>y = 14 - x ... (H) 

On putting the value of y in Eq. (i), we get 

-> X (14 - x) = 24 (x - 14 + x) => 14a; - x 2 = 24a; - 336 + 24a; 

=> - x 2 + 14x - 24x - 24x + 336 = 0 => - x 2 - 34x + 336 = 0 

=> a; 2 + 34x - 336 = 0 =>x 2 + 42a; - 8a; - 336 = 0 
=> x (x + 42) - 8 (a; + 42) = 0 => (i + 42) (a; - 8) = 0 
x = 8 or - 42 => a; = 8 

[ignoring negative value] On putting the value of x in Eq. (ii), we get y = 6 Larger number = 8 
Ex. 5 Which of the following equations has/have real roots? 

(i) 3x^ + 4x + 5 — 0 (ii) x? + x + 4 = 0 

(iii) (x-l)(2x-5) = 0 (iv) 2x 2 - 3x + 4 = 0 

2 2 

Sol. Roots of a quadratic equation ax + bx + c = 0 are real, if 6 - 4ac > 0. (i) 3 a; + 4a; + 5 = 0; b - 4ac = 
(4) 2 - 4 (3) (5) = - 44 < 0 

2 2 2 

Hence, the roots of this equation are not real, (ii) x + x + 4 = 0 ; b - Aac = (1) -4(1) (4)= 1 - 16 = - 15 < 
0 Hence, the roots of this equation are not real. 

(iii) (a - 1} - 5) ■ 0 ■ 1 Arid x ■ 5 

So, 1 *Dd - > 0 
2 

Hence, the roots of this equation are real. 

(iv) 2r* - 3r + 4 = Q; fr 5 - 4 m = (-3) 4 - 4 (2} (4)= & -32 = -23< Q 
Hence, the root* of this equation are not real- 


Ek. E If one root of a qua ^fiHi? °5Pf 4Kt: n find the quadratic 
equation. 

Soh Since, one root =2 + -JZ, then another root = 2 - -JZ 
Sum of thH raotis - (2 + t/S) + (2 — yE) » 4 
Product; of she roots = [2 +■ v'5] X (2 - /5) = 4 - & = - 1 
Then, rt'qukcd qu-tidmtic equation m 
* E - (Sum of the route) x + (Product of the roots) = 0 
=:■ - 4r — 1 =? 0 


Fast T rack Formulae 

to solve the QUESTIONS 

Formula 1 

If the equation ax 2 + bx + c = 0 has the roots a and p, then the equation 

11, 

having the roots - and - is cx i + bx+a = 0 
a (J 

Ex. 7 If roots of the equation 3x - 6x + 5 = 0 are oc and B, then find the equation 

1 1 

having the roots — and —, 


Sol. Since, oc and Pare the roots of the equation 3x - 6x + 5 = 0. Then, according to the formula. 

1 I o 

The equation having tbs roots — and - \s ftr - Si + 3 = 0. 

ft P 


Formula 2 

If the equation ax 2 + bx + c = 0 has the roots a and p, then the equation having the 
roots a ± A and p + A is a (x + A) 2 + b (x + A) + c = 0. 

Ex. 8 If roots of the equation x - 5x + 6 = 0 are oc and P, then find the equation having the roots 
(a -1) and (p -1). 


Sol. Given equation is x - 5x + 6 = OlffjlWeP(W' OT 
(x+l) 2 -5(a;+l)+6 = 0 => s 2 + 2x+l-5x-5+6 = 0 => z 2 -3x + 2 = rj 

Formula 3 

If a and p are the roots of the equation ax 2 + bx + c = 0, then the equation having the 
roots Aa and Ap is ax 2 + Abx + A 2 c = 0. 

Note Tn thi& technique, the equation having tfifl TWt5 Q and ^ A^X* + bA x - 1- c = 0 

A A 

Ex. 9 If a and p are the roots of the equation x - 6x + 5 = 0, then find the equation having the 
roots 2a and 2p. 

Sol. Given equation is a; - 6x + 5 = 0. Then, required equation is 
ic 2 -2x6x + 2 2 x5 = 0 
=> i 2 - 12x + 20 = 0 

Multi Concept 

QUESTIONS 

1. If a and p are the roots of the equation ax 2 + bx+ c = 0, then find the values of the following expressions 
in terms of a, b and c 

(i)<x 2 + p 2 (ii) a 4 -p" 


a+3=-^,np = ^ 

a s 

© By using formula a 2 + t> 2 = (a + b? - 2ab, 

“ , *P'-» 1 *^- 2 'i‘-(-;) ! - 2 (:)-?-T 3Si ^ S£ 

(i) d 4 - P 4 -{# a + U B lfcc + PJfti -P>- [to * Itt 2 -SoUJ^ + (H> + ^ - 40# 

[v a^ - fc 4 - (a 2 + b 2 )(a z - b z J ■ (a 2 + b 2 ) [a -£»}{« + ijJ 



■ _ A (ft s -2ac) 1 /ft a -4flC 
ft 4 


2. JfTzatf are the factors of x 2 + 4 V 2 + 4y- 4xy -2x-81 

(a)(x-2y-4)(x-2y+2) (b)(x-y+ 2)(x-4y+ 4/ 

(c) (x- y + 2) (x- 4y - 4) (d) (x+ 2y - 4) (x- 2y + 2) 

(ff) A 2 + 4/ + 4y - 4xy - 2X - 8 

= x? + 4 / - 4^-2*+ 4y -& 

LeL A= x-2y 

= i4 ? -^-0 

.^-4){A4 21 
= {* - 2y - 4) (* - 2y + 5) 


2 

3. The sum of the roots of the equation 5x + (p + q + r) x + par = 0 is equal to zero. What is the value of{p 
+ q 3 + r 2 )l 


(a) 4pqr (b) 3 pqr (c) 7 pqr (d) Zpgr 


w t&J Here, a = 5^i) = p+ g + r and c = pqr 

Sum of the roofs * — ■ ~ Q + ^ ■ □ 
a 5 

p +■ q + / ■ 0 

Apooncfino do the formula, 

a 3 + + c 3 » Sate, it a + + c ■ 0 

We get p*+ q 3 + r 3 = 3pqr 


[v g + f = 01 
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Fast Track Practice 

Exercise© Base Level Questions 

1. Which of the following equations is a quadratic? 

(a) x 3 - x 2 - x + 5 = 0 

(b) x 4 -10 

(c) 7x 2 = 49 

(d) x 4 - x 3 = 9000 

fej None of the above 

2. Which of the following equations has real roots? 

(a) 2x 2 - 3x + 4 = 0 


(b) (x -1) (2x - 5) = 0 

(c) 3x 2 + 4x + 5 = 0 

(d) Cannot be determined 

(e) None of the above 

3. Find the roots of the equation 2x 2 - 9x - 18 = 0. 

ft? - and 6 ft) - - and - 6 

2 2 

ft) -1 and 6 ft) | and - e 
2 2 

(e} None of Ihe above 

4. If x E - at ^ 0, find the valua +-, 


[SSC CPO 2007] 


(a) 0 (b) 3 
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(c) 2 (d) 1 


If 2x 2 + \2x + 18 = 0, what is the value 
ofx? [Bank PO 2006] 

(a) 3 (b) 2 
(c)-3(d)-2 

(e) None of the above 6. If one root ofx - 6kx + 5 = 0 is 5, find the value of k. [Railway 2003] 


($ -1 
«$ 2 


(o) 1 


7. If one of the roots of quadratic equation lx - 50x + k = 0 is 7, then what is the value of 1 ? [CDS 2012] 




2 2 

8. If a and b are the roots of the equation x - 6x + 6 = 0, find the value of 2 (a + b ). 


(a) 40 (b) 42 (c) 48 (d) 46 (e) None of the above 


9. If a and P be the roots of the equation ax + bx + c = 0, find the value of 



fe) Now of (ha abova 






For what values of k, the equation x ts? 


(a) 6 and 4 (b) 8 and 2 

(c) 10 and 4 (tfj 12 and 2 

fej None of the above 11. Find the roots of the equation 2x - Liz+15=0. [Hotel Mgmt. 2001] 

fa) 3 and - 
2 

fb} - Sand 

2 

(c) 5and- 

2 

<d) - Sand - - 
2 

(ej None cm uis above 

12. The quadratic equation whose roots are 3 and -X is [CDS 2012] 

(a) x 2 - 4x + 3 = 0 

(b) x 2 - 2x - 3 = 0 

(c) x 2 + 2x - 3 = 0 

(d) x 2 + 4x + 3 = 0 

Directions (Q. Nos. 13-22) In each of the following questions, there are two equations. You have to solve 
both equations and give answer. [Bank PO 201 o] 

(a) lfx>y (b) If x> y 

(c) If x< y (d) If x< y 


(e) If x = y or relation cannot be established 


13. x 2 +- x - 20 = 0; y £ - y -y§Q/e$wahboob.wordpress.com 


14. 

225* 3 - 4 

* 0; 

J225;y +2=0 

15- 

4 

i— 

■%'X 


- -iXy 


16 . 


-= :m; 

y - = Jill 

If. 

as 2 

-f St + 4 = 

0t4y 2 -19y + 12=' 

18, 

* 3 - 

- X- 13= § 

y 3 + 5y + G = 0 

19. 


- S* + 

16 = ' 

ft j i -3y+2=D 

20. 

** 

- 3S = 

112; 

j - Vi e©—o 

31. 

T — 

- ft 

y s -i2ie n 

x 2 - 

16 = 

"Oy 2 - 

9y + 

20 = 0 


23. If a and P are the roots of the equation 4ac - 19x+ 12 = 0, find the equation 

having the rat* — and ^ 

a |l 


(a) 4x 2 + 19x+12 = 0 

( b ) 12x 2 -19x+ 4=0 

(c) 12x 2 + 19x+ 4=0 

(d) 4x 2 + 19x-12 = 0 

(ej None of the above 

If a and P are the roots of the equation x - 11 x + 24 = 0, find the equation having the roots a + 2 and P + 2 

(a) x 2 + 15x+24 = 0 

(b) x 2 -15x+24 = 0 

(c) x 2 + 15x-50=0 

(d) x 2 + 15x-60=0 

(e) x 2 -15x+ 50=0 




Exercise © Higher Sm^mfQalfmbW 


I- If 




what is. the value of 


a a 4 —? 
a* 


(3} (h) o (c) 3s/3 (d) 3 

3 

{e} tone of the above 

1 ’■ -*-,then jsL 

x - y a ■* 6 


x + y 
Equal to 

« Z 'S 

Xr + y 


W 




*y 


m -=- (d) 

x + y 

fe> Ntonu of the above 


(*r 


3- If x 2 = 6 +■ Je + J6 +■ ^6 +... “ P then 
whet ift one of the valuer of r equal to? 


(a) 6 (h) 5 (c) 4 


equal ■ 

[CDS ZQ13-] 

(d) 3 


4- If 2x 2 -7xy+ 3y 2 = 0, then the value of v: yis (a) 3 : 2 fbj 2 : 3 
(c) 3 : 1 and 1 : 2 (cO 5 : 6 (^) None of the above 

5. Two numbers whose sum is 8 and difference is 4, are the roots of the equation 

(a) x 2 + 8x+ 12 = 0 

(b) x 2 + 8x-12 = 0+ 

( c ) x 2 -8x-12=0 

(d) x 2 -8x+ 12 = 0 

(e) None of the above 

6. The sum of a number and its reciporocal is 10/3, then the numbers are [CDS 2012] 


(a) 3, 1/3 (b) 3, -1/3 







(c)-3,V3(d)-3, -1/3 
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T* 



is the sol n tion aet of a quadratic 


tquution, find that equation. 


fa; 4x 2 - 9x + 2 = 0 
(b) 2x 2 - 9x + 4 = 0 
(cf x 2 -18x- 6=0 
fdj 2 x 2 -18x+ 3=0 
(ej None of the above 


8. Number of roots of the equation 3 2 * 2 _ 7 * +7 = 9 i s 


(a) 1 (b) 2 (c) 3 (d) 4 

(eJ5 


9* If v and P are the roots of the equation 
$je 3 - 3* + 27 = 0* find the value of 



10. The values of p for which the difference between the roots of the equation x +px + 8 = 0 is 2, are 
(a) ±2 (b)±A 
(c) ±6 (d) + 8 


(ej±10 



11. In solving a problem, one student^ffiMS? WS of the first degree term and obtains 
- 9 and - 1 for the roots. Another student makes a mistake in the constant term of the equation and obtains 
8 and 2 for the roots. The correct equation was [CDS 2013] 

(a) x 2 + 10x+ 9 = 0 

(b) x 2 - 10x+ 16 = 0 

(c) x 2 -10x+ 9=0 

(d) None of the above 

12. The sum of the roots of the equation x+ px + q = 0 is equal to the sum of their squares, then 

(a)p 2 -q 2 = Q (b)p 2 + q 2 =2q (c)p 2 + p = 2q (d)q 2 + q=2p 

(e) None of the above 

13. If p and q are the roots of the equation x+ px + q = 0, then 

(a) p= 1 and q = - 2 

(b) p = 0 and q = 1 

(c) p = - 2 and q = 0 

(d) p = - 2 and q = 1 

14. The difference in the roots of the 

2 

equation 2x -llx;+ 5=0 is [cos 2013] 

(a) 4.5 (b) 4 


(c) 3.5 (cO 3 


IE. Tf one roots of the yo&F&mtitoboob.wordpress.com 

-J£ T] 

0 ig red pnrcal of the other, 

a b c 

then which one of the following ie 
correct? ICOS20H2] 

(a) a = b fbj i? =c 

(c) ac = i (d) a = c 

16 Number of solutions of the equation 

Jx 2 -x+ 1+ 1 2 - * 2 ifl 

I£ 

H 1 “ 55 + 1 [SSC CGL 2DT2j 

ffl 0 (ftl 1 fc) 2 (d) 4 

17. If* = I 1 — Jf — lie equal to 

[S&C CGI (Main) 2fl1 2d 

(a) 0 (b) 1 fc) 2 (d) 5 

18. If one of the roots of the equation x 2 - bx + c = 0 is the square of the other, then which of the following 
option is correct? [CDS 2013] 

(a) b 3 = 3bc + c 2 + c 

(b) c 3 = 3bc + b 2 + b 

(c) 3bc=c 3 + b 2 + b 

(d) 3fac=c 3 + b 3 + b 2 

19. Two students A and B solve an equation of the form x+px + q = 0. A starts 

with a wrong value of p and obtains the roots as 2 and 6. B starts with a wrong value of q and gets the roots 
as 2 and - 9. What are the correct roots of the equation? [CDS 2012] 

(a) 3 and - 4 (b) - 3 and - 4 

(c) - 3 and 4 (d) 3 and 4 

Answer with Solutions 


Exercise© Base Level Questions 







1. (0 ciwriy, 7^ = 48 or - 4 & m r sMt$ oob - word P ress - com 

is of tbs farm ax s + bx + c— D, where 
b^ 0. 

Thui r 7 js 2 - 40 = 0 it Li quadratic equation. 


2. lH2x Ek»*Q=>x 

So, its roots um roal. 

2. (O Giuen equation is 

2a* - 9x- IB ^0 


£ 


4- (A) 


[by factorisation method] 
2a* - 12x + 3 jf- 18 -0 

Bata-flO + 3 (-v - 6) = 0 
(Z* + 3Hv -6} -0 

a = - - . 6 

2 

Given equation is 

a* - 3x + 1 * o ^ 4 1 ® 3a 
** + 1 


^ + i = 3 


Jf -I- « E 3 

a 


5. Given equation is 

2x £ 4 12x 4 IB n 0 

x^-hfla+S^O [divide by 2] 
=* a 2 + 3x 4 H/e 4 9 = D 


[by factorisation method] 
=fr x[a43)43{jr435H0 

=* fa+S(x4^=i-D 

-> (H-3) z *0 

=* Jf + 3 ■ 0 

=fr a = - 3 

6- (c? Givori, tins? roots of a 2 - 6.tef + & = 0 is S, 
, r + x - b satisfies X s - 6*a + & = 0 
=> tf-G* t K5+5 = 0 
=* 25 - 30 £ 4 & = 0 

30 -S0± =0 

^ 30iw30 

i s 1 



7, M Given Equation is 7** 50* ^rsqahboob.wordpress.com 


Here, a = 7 ,h = - BO, 
Since, n 4 (i = b 

P=y~? 


W 


arid! 


nr 


P = - 

7 

# = - 
A 

7 x - = - 
7 7 


t' a = 7 falvenJl 


kml 

Afteriwte Settled 

Given quadratic equation is 
h? - eojt + t = o 

If one root is 7, then it will satisfy the 
aquation i.a. r putting * =? 7 in equation 
7 X (7) 2 - 50 X 7 4 k = 0 
=:■ 7 K 49 35Q + i * 0 

=* 343 350 4 k ■ 0 

4r = 7 

8, (cl a and b are the roots nf the equation 

a? - fix + 6 - 0. 

— 3 C 

a 4 b = —— = 6 and ah = eifl 

A A 

Wo biiyw Ib&l* 

a?+ t? = (a4 t^-2ab 

= (6) a 3X6=36 13 = 24 

3(/+ if 2 ) s2 X24 =4fl 

9, (rf) Given, ft and |J ara the roots of the 
aquation a* 2 4 fix 4 c - 0 

bum of two roots = - — 

A 

Cl + p = — — 

a 

f 

and product of two roots = — 
a 

<0 = - 


-! + ^ = «n u F 

P Ct Olp 
(g < frr 3 nap (n ( 


ah boob, word press, com 


ta ■ 


ftJJ 

P - a 3 + iP +■ 3a£> C* + ifl 

-iP 


f_ ? f - — f- b 1 ~ ^ 

_ l a J a l a J _ a 3 a 1 

c c 

<3 A 

_ iy-fx: - tP 

A 

10- (i?) Given equation Its 

x 2 + S tk - 4} x + 2k = 0 

Ui'j Crjmpir j[]if wLlii a * 2 ■+ - C = D 

Hers, m = i, £ = 2 {A - 4^C = Z* 

Since, the roots are equal, we have £■ ■ 
iP 4ac - 0 


0. 


4 [± - 4f -Bfc = 0 
1 (I 2 + 16 - Bk\ - St = 0 
=? 4A 2 + 64 -32A - BA =0 

=& 4* 1 -40k +■ 64 =0 

=S iP - IQ A + IS =Q 

-4 * 1: -BA ~2fc* 16=Q 

=P -B>=Q 

=? a - 8){A - 2J =0 

Heiu^ the value of A is li ox 2, 

11. folJZx 2, - n* 4 15 = 0 

[by factorisation method] 
=> Zx 2 - (Bx + 5x] + 15 -0 
=> li? -6* -$x + 15 =0 
2x (jr - 3 ) - 5 (* 5=0 

=> &X - 9 [X - 31 = o 

S 

•5 

Hence, the roots are - and 3. 

2 

12. [&J Given that, the roots of the quadratic 
equation are 3 and 1. 

Ifit - 3 and (1 « - 1 
Sum of rontB = a-i-P=3-J=2 
Product of roots = a-jJ =(3J (- 1 } = - 3 
.'r Required quadratic equation Is 

- £a 4 J3] x + ap = 0 

=j y* - ($x -M- $ = o 

=s> y* - 3x - 3 = 0 
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13. (d) Jt* 4* x - 20 - 0 

[by factorisation method] 
+ Ex - 4 AT - 20 « 0 
=5 [x +■ - 4 {x +■ f^j = Q 

U+ 9 U --3) =0 

r“. * = - 6 Or 1 

and ^-^-30=0 

=s y 2 - Gy + ty - 30 = 0 
=? y (y - 6) + 6(y - 6) = 0 
^ (y Si £y * 5} = 0 

7"Sdt 5 

Hance, y £ x or x £ y 

14. (£> 235*® - 4- 0: 


2 BE* 3 a 4 ^ x 3 *■ -i. 

23& 



and ^'2257 + 2 = 0 or ^'22By = - 2 
■Ofl squiring both sid^s, wo 901 

^ = * 


4 



So, relation caimoL be established because 

lies between — and - 
225 IB tS 


is, re) -4= + -4= = V* =* 42= 

VX \'X Jx 


V* 


a \ X = 1 1 

3 (11)^ E 

and y 3 - U V_ * 0- » 

Jy 

=* y 3 K y ]J2 = 0 l)^ 2 

=j =. (1 l) 5,rZ 

y = n 

*=Y 

fcb x J - 365 = 264 


W 1 * 


=> x 3 - 364 + 36b 


X = J?2a = ± 27 

nd y J^24 = 'J81 => y 1B = 9 
y -27 

So, y £ xoz x£y because y= 27 and y = 27 
and - 27. 


17. (C) 3x 2 + 8x + 4 = 0 


=> 3x z + 6x + 2x + 4 = 0 







=> 3x (x + 2) + 2 (x + 2) = 0 
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=> (x + 2) (3x + 2) = 0 



and 4?*-IS?+ 13 = 0 
^ 4J7 2 -lfly-3? + 13 = 0 

^ 4y (y - 4] - 3 [y - 4) = 0 

=* Ey - 4) [Ay - 30 = Q 

Hence, y > x or x < y 
IS. ib) X s - x - 12 = 0 

x 3 -4 x + 3x-1ZmQ 

=> x(j-4] + 3(k-4)-0 

=> (x -4? -I- 39 =0 

Jtf = - 3,4 

and y 2 + Bf + fl = 0 

y 2 4 3jf 4 -+ & =0 

=* y tr + a + 2 (?+ 3] = 0 

=> Ey + + 3 = 0 

=> y * - 3j 2 

x^y 

[because x = - 3arid y = -3,sox = y 
and * =■ A .und y = -? v hnncc; x > y] 

19. [a) x*-Sjf+JS=0 

=> x 2 - 5x - 3x -h 1 5 - 0 


=? jr(ar-S) - 3 (jt- a - 0 
=5 [x 51 (x " 35 = 0 

+". Jt — &i 3 

and ^-^+3=0 

=$ 2y - y + 2 “■ □ 

=> a-0 

=> fr-25tr-i) = o 

=* y "■ Z. 1 

+\ jt > y 
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20. (0 x*-32 = 112 

=:■ ** = 112+32 =» x 2 = 144 

x = + 1S 

unci y- vtflQ = 0 

=* F = VieG => y = 

r". Relation cannot be established. 

21. [b) *&JT31=0 

^ it = VlSl ^ x =i II 

and y E -in = U =^-131 
y = VIzT = ±ii 
* = y 

33+ ft*) x 2 -18~0 

=> x 2 - 16 =>tf-Jl¥^±4 

and y 3 - Qy + 30 = 0 

5^-4F-5y+20=Q 

=> y {y - 4] - S {y- 43 = 0 
=* y ’n 5,4 

-^> y & x or x ^ y 

23. £&) Given equation is 4x t 19x + 12 - D, 

Let given equation having the roots — and —. 

u p 

Then, fvtqvxleerf eq gallon \s 

I2x s - 19x + 4 sO [by using Formula 1] 

24. (fi) Given equation is 

jf 2 - 13 x + 24 -0 
Then, required equation is 

[hy using Formula 2] 
[x - 2}* - 1 Ux - 25 4 24 = 0 
=* - 4 x + 4 - 1 lx 4 22 + 24 - Q 

=> x 3 - IQx + 5D =0 


Exercise © Higher Skill Level Questions 
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- 3 

Tatirifl square nsdtfi beth sitifis. we gat 



-ti> 


On cubing both sides, we get 






at _ (x + yj 

+ * * + F 

fx 4 ]T) {* - y> 

*r 

(jc + yj (x - y] 


x a - jcy+ Jty + x 2 + y 2 
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3. Ui> 1 tyry, x? = y +■ y'y + Js + + ... *« 


So. 

v 3 = 6 + 

=* 

= e + x 


x? - X - 6 m 0 

=> 

jf 2 + 2 jc - 3 x - 6 = 0 

=fr 

*(* + 23 ■ 3 {x f- 3-0 


(* - 3 ) <X + 3 =0 


*=3 

If) 

2jf* - Vxy + Sy 2 =0 

=* 

a* a - e^r - *y + sy 3 = o 

=> 

2* {* 37) 7 (x 3 y) ■ 0 

=b 

< 2 *-tf(v- 3 y>-o 

EIttoftr. 

ibf - y = 0 =* = y 

X 1 

=> 

k "a 

or 

IF - 3 jr * O 


J£= 3 i- =J - - - 

S' 1 

ld> Let che rants he a md p. 

Tbsa 

a -1- ji = s 
a 3 = 4 

On salving Eqs. {i} and (uL wa get 

Required eqUaLjuA is 

3^ - [a + Pj x + t«| 3 ) = o. 

=* 

x 2 -{6 +a*+0*2=0 

=* 

jf Z - 0 a + 12=0 

[31 Lot the numbers bs x and —. 

X 

_ I 10 

ThEn. 

Jf + — ■- 

JT 3 

jf 2 + 1 10 

=P 

;h 

11 

* 

=* 

dx 2 - lOx + 3 = U 

=? 

3 X 3 -&x~x +3 = 0 


3 jc (x - a - 1 {x - 33 = 0 


{ 3 x - 13 (x - 35 = 0 


...0) 


X = -j X = 

3 


Tr faiLota*^* j 


l y 

Then, tt + B = 2 + — b 
4 4 


= 2 - - 1 = 

* 


Equation having Lbe roots a and [1 ls 
x 2 - (a -i- fru* -i- cp = 0 
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=* X* - —X + - = □ 

4 2 

-> 4a 2 - S * + 2 = 0 

8. (to3*^ /j + ? -g= J ! 

On comparing tho axponcnts on both sidos. 

we pei 

-7x4 7 = 2 =t Sx 2 - 7x * 5 = 0 

which la a quadratic equation. 

/. It has two roots. 

0- [b) Since, a unci [i arc; the roots of the 
equactcrti 

Sjf 2 - 3* E 27 = 0 

a + p = - and ecp- = — 

a b 



= K = 

a 3 1 

10. Cc) W + P = - p, ffp = fl 
Ci vHOr a - P = 2 

On squaring both sides, we get 
(a-po 2 =4 
=? (a +■ P; z - -nap = * 

=s jfl* - 32 = 4 

=*■ jS* = 3fi =* p a tG 


11. (c) When mistake is done in first degree term, the roots of the equation are - 9 and - 1. 

.". Equation is 

(x + l)(x + 9) = x 2 + lOx + 9 ...(i) 

When mistake is done in constant term, the roots of equation are 8 and 2. .». Equation is 
(x - 2) (x - 8) = x z - lOx + 16 ...(ii) /. Required equation from Eqs. (i) and (ii) is = x 2 - 10x+ 9 

Also we see in both the cases 1 st degree term is same with opposite sign i. e., in such questions we should take data 
from given conditions and find the correct equation. 


12. (C) Let a and P be the roots of the equation 






X 2 + px + q = 0. Then, a + P = - p, 0(0 = pursmahboob.wordpress.com 


According to the question yoursmahboob.wordpress.com 
tt + ^ - H 2 + P ? - 
=> a + (J = (a + P] 2 - 3&p 

=> - p = ^ - 2g ^ p 2 + p m Kq 


1$- tfl) Since, p end g are the roots of the 
equation x 2 4- juc 4 q- = Q. 


Ttwn r p + q = - p 

and pq - q 

New, pq s q 

=* p & 1 

Putting the value of pin p + q s - p, we get 
i + j = -i 

-* (1 = -? 


14. (a} Lei- n and p ho the roolin of the quadratic 
equation 2a^ - 11 jc 4 5=0. 

2 2 

C. 

and 


*4 J 


n -ft = — 

2 


New, (a - p} E = (a 4 p> 2 - 4«p 


(tJ '(D-f-T 

'-H\ 1 


121 40 


—fi) 

-m 


Difference of mois = (n - = — =45 

2 


IS. idft Given quadratic equalled ls 



A b £ 


Now, by condition the roots of the Eg. [i> 
arcc and—. 


K 

Now, produce of roots 


1/C 

1/a 


Ct c 

=> C= £ 

which 5& tho rsHjuirod. ralmlon. 

16. (b) Ufe know that, AhA ± GM 

r+ Vfl 4 --p, £ 2 

Va 

Here r ^ijf* x 4 I 4 - . ..—1 —. a 2 

rtl 

=* 3 - x 2 £ 3 

=> 

=» x =0 

Hence, the given equation has only one 

solution. 
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17, (0} Here, x 


Ut +1 

p-i 

ig the ten 

I J& + t Jb 4 l 


On ratijonaliaing the terms given tn square 
root, wo goir^ 

-J|_+i 

2 


Now, Fuibstlmting tho vb]ljo of x m 


. s + 1 + 2 Js V& 4 1 
4 2 

6 + 2 2*M -2-4 


- 1 


= 0 


18. Co) Given that,, one rout of the aquation 
^-iK + c- OLs square of other root of 
Ibis oquullen i.v.r touts (ft, ft 2 ] 

2 

Sum of roots = ct -i- a = -—- 


ft (ft + t) i ft 

...m 

and product of root-s - ft ft x ■ - 


=* Q 3 Bf^Qi C 1 ^ 

-fli) 

From Eqs. (i) and jii). 


ic'* 4 1 )mh 

...fiiy 


On cashing both sideFi, we gee 
ciS* + if - if 

=* c fc 4 1 4 3c l/:H (c l/3 4 1» M jf 
=* c {c + I 4 - if [fram Eg. (iii]] 

=> if — 3 be 4 e 2 + c 


19. (6) Let a and P be the roots of the quadratic equation x + px + q = 0. 

Given that, A starts with a wrong value of p and obtains the roots as 2 and 6. But this time q is correct, i.e., product of 
roots 

= qr = (X-P = 6 X2 = 12 ...(i) 

and B starts with a wrong value of q and gets the roots as 2 and -9. But this time p is correct, i.e., sum of roots 

= p = a + P = -9 + 2 = -7 ,..(ii) (a - P) 2 = (a + P) 2 - 4ap 

= (-7) 2 -412 = 49 -48 = 1 












[from Eqs. (i) and (ii)] => ct-P = 1 ...(iii) 
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Now, from Eqs. (ii) and (iii), we get 


(X = -3andP = -4 which are correct roots. 
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Chapter 

32 

Permutations and 
Combinations 


In our day-to-day life, we are interested to know the number of 
ways, in which a particular work can be done. 

For this, we will have to know all the possible ways to do that 
work and it can be done with the help of permutation and 
combination. 

Permutation 

Each of the different arrangements which can be made by taking some or all of a given number of 
things or objects at a time, is called a permutation. Permutation implies arrangement, where order 
of the things is important. 

For example The permutations of three items a, b and c taken two at a time are ab, ba, ac, ca, cb 
and be. Since, the order in which the items are taken, is important, ab and ba are counted as two 
different permutation. 


Let 1 and n be positive integers of permutations of n dif¬ 

ferent things, taken r at a time, is denoted by n P r or p(n, r). 

Formula lor permutation, n P r = 

1p-r)l 


Cases of Permutation 


There are several cases of permutation 

1. Formation of numbers with given digits 

In these type of questions, it is asked to form numbers with some different digit. These digit can 
be used with repetition or without repetitions. 


Ex. 1 How many numbers of four digits can be formed with the digits 1, 2, 3, 4 and 5? (Repeti¬ 
tion of digits is not allowed.) 


Sol There are five numbers iund number of places to be filled up = 
required number of munbuiH is 

5n _ 51 

(5 4)1 


5X4X3X2Xl 


120 


Ex. 2 How many numbers between 400 and 1000 can be made with the digits 2,3, 4, 5, 6 and 0? 

Sol. Here, nothing is mentioned about repetition of digits, therefore we will assume that repetition of digits 
is not allowed. 

Now, any number of three digits to be in between 400 and 1000 its hundred place must be occupied by 4 
or 5 or 6 (because if it will start with 0, 2 and 3, then it will not lie between 400 to 1000). 

So, remaining two places can be filled up by five digits (since, six digits 2, 3, 4, 5, 6, 0 are given and if the 
first place is occupied by 4, then remaining two can be filled up by five digits 2, 3, 5, 6 and 0). 


So, required number of ways to fill first place = 3 and required number of ways to fill remaining two places 

= P2 




.\ Required number of mjtffil W&mahbd&jp. word press, com 


^3 X 


es 


(5 - 2)1 
3x5x4x3x2xl 

3X2X1 


4 or 5 or 6 


= 60 


Siarting digit 


2. Formation of words with given letters 


These question are very much similar to previous case questions but here in place of numbers, word 
are formed from a set of english alphabets given in the form of a word. 

Important Point 

Number of pemHilalbes of n objects out oi which p era slice scd ere of one lype, o are alike and are of 

second type and r are aNke and are of third type-. 

p!cj t r! 


Ex. 3 In how many ways, can the letters of the word ’DIRECTOR’ be arranged, so that the three 
vowels are never together? 


Sol. Total number of letters = 8 and total number of vowels = 3 Here, R occurs two times. 


Total uumW of fkrmng^meiite whan then ]a no restriction = — = 20160 h but when 


thrw vowels are together^ regarding them as one letter, we heave only & + 1 = 
letters. 

A! 

Tbg$e Jetter$ fA 71 he arranged in —- R OOcuib twice. 


Also, three vowels can be arranged among themselves in 3! ways. Hence, number of arrangements when 
the three vowels are together 


= 31 x —=2160 
21 


Number of arrangements, so that the three vowels are never together 
= 20160-2160= 18000 

3. Arrangement of persons in a row or at a round table 


These type of question are based on arrangement of person (boy or girls etc) in a straight line facing 
some direction or around some circular object like table etc. 








Note Number of permutations of n oPfrtfi?tefiS?%Pilen repetition is not allowed. 


Ex. 4 In how many different ways 5 girls can be seated in a row? Sol. Number of ways in which 5 girls 
can be seated in a row = 5! = 5x4x3x2xl= 120 

4. Arrangement of books on a shelf, etc 

In such questions arrangement of books is done into a shelf in a row or one over the other. 

Note Questions based on sending invitation to different persons are similar to questions based on arrange¬ 
ment of books. 

Number of permutations of n different objects taken i at a time, when repetition is allowed = n 1 

Ex. 5 In how many ways, 3 books can be given away to 7 boys, when each boy is eligible for any of 
the books? 

Sol. Each of the three books can be given away to anyone of the 7 boys in 3 ways. .*. Required number of 
ways = 7 = 343 

Ex. 6 A gentleman has 6 friends to invite. In how many ways, can he send invitation cards to them, if 
he has three servants to carry the cards? 

Sol. Invitation cards may be sent to each of the six friends by anyone of the three servants in 3 ways. 

.'. Required ways =3x3x3x3x3x3 = 3 6 = 729 

Some other examples of Permutation 

Em 7 If n P^ = 360, find n, 

Sol. Given, " = 30U 


(n) (b (n ~ ~ *) ! = s fi0 

C« - 4)1 

^ u {n - I) (n - 2) (ra - 3} - 364) 

/. n = fi 


v n Fr 


n 1 






yoursmahboob. word press, com 
Ex, 8 If 10 P r ^72O, findr. 

Sol. Given, = 720 

I 0 1 

-—— = 720 = 10 x 9 X 8 

(10 - r}T 

10! _ IPX 3 x 3x 7! _ 10! 

(10 - p)1 7! 7! 

=* (1(1 - rJ3 = 7! =4- 1(1 -r = 7 

r = 3 

Combination 

Combination of things means selection of things. Here, order of things has no 
importance. 

For example The combination of two letters from the group of three letters A, B and C 
would be as follows AB, BC, AC. 

Here, we make groups. So, AB or BA as a group is same. Obviously, if order matters, 
then AB and BA are not same. 

Formula for cOmbinatioQ r n C r •= ——- 

r r! fn - r) r 


It signifies number of groups formed from n different things, when r things are taken into con¬ 
sideration. 

Important Points 

n C f = X n f c* n C r =( n P r )ir* 
fl C 0 + 'tlf + "Cg *.-.+• 'trf ■ 2 n 

* "C-, + x 2 + ...4 n c„ =a n —i 

Cases of Combination 


♦ = ICq = 1 

♦ n C r \ + 


There are several cases of Combination 






1. Formation of persons 


These questions are based on formation of a committee consisting of some members (male and/ 
or female) from a group of persons following a certain condition. 

Ex. 9 In how many ways can 5 members form a committee out of 10 be selected so that (i) two 
particular members must be included. 

(ii) two particular members must not be included. 

Sol» (1) When two particular members are Included then, we have to select 5-2 = 3 

members Out of 10 — 2 i 8 

■\ The required number of wnys ■ <7 3) - ■ 66 

3! 5! 6 

(U) When 2 particular members are not included then, we have to select 5 members 
out of 10 - 2 = 8 

The required number of ways = C [8* 5) = -^-= ^ X 7 * ^ = 56 

5131 6 

2. Selection of questions from question paper etc 

In such question, a question paper is given with one or more parts and the different ways in 
which some specified number of questions can be attempted is asked. 

Ex. 10A question paper has two parts, part A and part B, each containing 10 questions. If the 
student has to choose 8 from part A and 5 from part B, in how many ways can he choose the 
question? 


Sul, The required number ofymyn 

B)-£7 (10, 5) 

10! v 10! _10xS w 10x9x8x7x6 
8121 5!S! 2 5*4 *3x2 

= 5xQx3x2x7x£i = 11340 


Some other examples of Combination 






EX. 11 Find the value nf the MmWg boob - word P ress - com 

« 15 Cu (ii) 10 C 4 


Sol. <i) a C u 


131 


111 (15 - 11)1 

IS x 14 x 13 x 12 x 11! 


%' r 


(ji - r)f rt 


11!X 4! 

15 x U x 13 x 12 


= IMS 


ffl 


4X3X2 
10! 10x9x8x7x63 


4![10 — 4)E 4Exfl! 

_ 10 x 9 x S x 7 

4x3x2x1 


= 210 


Ex. 12 Find the number of ways, in which 7 books can be selected out of 10 books available. 

Sol. Tbtat number of books = W 

Number ol hoo'ks to be selected = 7 

i ft*-. 10! 

/. Required number of ways = 1U C 7 ~-—-- 

71(10-7)! 

_ 10 x 9 x ft x 7! _ 13Q 
71 X 3 X 2 X 1 


Factorial 

Factorial of a number can be defined as the product of all natural numbers upto that number i. 
e., 

n! = nx(n-l)x(n-2)x(n-3)x(n-4)x.xl=nx(n-l)! 

41 = 4x3x2x1=4x31 111 = 11x10x9x8x7x6x5x4x3x2x1 Note Factorial of negative number and 
integers is not defined n p n = n\, n Po=l 

Fundamental Principles of Counting 

Multiplication Principle 

If an operation can be performed in m different ways, following which a second 
operation can be performed in n different ways, then the two operations in 


succession can be performed inmxn ways. 














This can be extended to any finite ^flHffi^fi^^tJXfl^fifSffftf^^perations. 


In general, if there are n jobs to perform and each can be performed in rtij- ways 
(i = 1,2,3,... n), then number of ways of doing all things simultaneously is 
n\ xnfy \m$ x... xm n . 

Here, the jobs performed are mutually inclusive. 

Ex. 13A hall has 12 gates. In how many ways, can a man enter the hall through one gate and come 
out through a different gate? 

Sol. Since, there are 12 ways of entering into the hall, the man come out through a different gate in 11 
ways. Hence, by the fundamental principle of multiplication, total number of ways is 12 x 11 = 132. 

Ex. 14 There are three stations A, B and C and five routes for going from station A to B and four 
routes from station B to C. Find the number of different ways through which a person can go from 
A to C via B . 

Sol. Since, there are five routes for going from A to B and four routes from B to C. So, number of different 
ways to go from A to CviaB= 5 x 4 = 20. 



If an operation can be performed in m different ways and another operation, which is 
independent of the first operation, can be performed in n different ways, then either 
of the two operations can be performed in (m + n) ways. This can be extended to any 
finite number of mutually exclusive operations. 

In general, if there are n independent jobs, each of which can be performed in m A 


ways, then the total number of wa^Afff/21^( ? f?flft^ /, fflf c fi?ffi|?‘S8fflltaneously is 
n\ + ai2 + m A +... + nt n . 

Here, the jobs performed are mutually exclusive. 

Ex. 15 There are 25 students in a class with 15 boys and 10 girls. The class teacher selects either a 
boy or a girl for monitor post of the class. In how many ways, the class teacher can make this selec¬ 
tion? 

Sol. As there are 15 boys and 10 girls and monitor selected can be anyone from the given students. 

Hence, required number of ways = 15 + 10 = 25 

Fast T rack Formulae 

to solve the QUESTIONS 

Formula 1 

If n c x = n Cy, then x - y or x+ y = n 
Ex. 16 If 15 C3r = 15 Cr + 3, find r. 

Sal, v = l *C T f 3 

=> Either 3r = r + 3 c*r 3r +■ r +■ 3 = 15 
3 

=* Either r = - or r - 3 

2 

SiiLCH, rtfttmot a ao t — 3. 

Formula 2 

Number of circular permutations of n different objects =(n -1)! 

Ex. 17 Find the number of ways, in which 10 boys can form a ring? Sol. Let us assume the boys 

beBi,B2,B3,Bi,B5,B e , By, Bg, Bg and B A q. 


If we assume B± fixed, then other 9 boys can be arranged in 9! ways. 


• Total number of ways = 9! = 3628 ^ ursmahboob - word P resscom 


Fast Track Method Total number of boys =10 
According to the formula, 

Total number of ways in which ring can be formed = (10 - 1)! = 9! = 362880 

Formula 3 

in a circular permutation, if clockwise and anti-clockwise arrangements are considered to be 
same, then Number of circular Dermutations of 

n objects = ^~^ ! 

Ex. 18 Find the total number of ways, in which 10 beads can be strung into a necklace? 

$al. Total number of bead* = 10 
According to the formula, 

u ^ , . . . r _„ (10 - 1} 91 365880 

HcQuued number cm wnira = ■ = — =-hj 191440 

2 2 2 

Formula 4 

Number of ways to declare the result where V/ match are played =2 n 

Ex. 19 In a cricket tournament 5 matchs were played, then in how many ways result can be de¬ 
clared? 

Sol. Total ways to declare the result = 2 n = 2 5 = 32 ways 

Formula 5 

Let there are n persons in a hall. If every person shakes his hand with every other person only 
once, then total number of handshakes 

^ n [n - fl 
= =- 


2 





Note If in place of handshakes person, then formula changes 

to = n (n - \) Number of diagonals in a polygon of n sides = n C2 - n 

Ex.20 In a party, every person shakes his hand with every other person only once. If total 
number of handshakes is 210, then find the number of persons. 

Sol. Lee number of pMacans be ft. Then, according to the question^ n C7 2 - 210 

=> n ~ ^ - 210 

2 

=> n (n-1)-420-21x20 

=> n = 21 

Formula 6 

If there are n non-col linear points in a plane, then (i) Number of straight lines formed = n C2 (ii) 
Number of triangles formed = "C 3 

(iii) Number of quadrilaterals formed = n C 4 

Ex.21 In a plane, there are 16 non-collinear points. Find the number of straight lines 
formed. 

Sol. Here,n =16. 

/. Required number of straight lines formed = ™C2 

-Ufc 161 _ Iff x 15 m 14! 

2- 2!(ie-2>r 2 x. 14T 

- 8 x 15 - 120 

Formula 7 

if there are n points in a plane out of which m are collinear, then (i) Number of straight lines formed 
= "C 2 - m C2 +1 (ii) Number of triangles formed = n C 3 - m C3 


Ex.22 In a plane, there are 11 points, out of which 5 are collinear. Find the number of tri¬ 
angles made by these points. 





Sal. Hum, n ■ 11, m *r 5 yoursmahboob.wordpress.com 

Then, required number of triangles - - m G%= L3 i9 a - 5 C a 

= 11 x 10* & _ 5x4x3 

3x2x1 3x2xJ 

= 1G5 - 10 - 155 

Fast Track Practice 


Exercise© Base Level Questions 

1. Find the value of 5 P2. 

(a) 15 (b) 18 (c) 20 (d) 122 (e) 26 

2. If ”Pi= 9240, then find the value of n. 

{a) 20 (b) 21 (CJ 22 (d) 23 r A 24 

3. If^Cr = 50 C r + 2,fmd7\ 

(a) 24 fbj 23 (c) 22 fdj 21 


re; 20 


4. If (lx 2 x 3 x 4x .... xn)= n\, then (14! - 13! - 12!) is equal to [SSC (10+2) 2012] 
(cl) 14x12 x (12!) (b) 14 x 12 x (13!) (c) 14 x 13 x (13!) (d) 13x12 x (12!) 


5. In how many different ways, can the letters of the word 'INHALE' be arranged? [SBI Clerk 2012] 

(a) 720 (b) 360 

(c) 120 (d) 650 

(e) None of the above 


6. In how many ways, the letters of the word 'ARMOUR' can be arranged? 




[Bank PO 2010] 
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(a) 720 (b) 300 
(c) 640 (d) 350 
(e) None of the above 

7. In how many ways, the letters of the word 'BANKING' can be arranged? 
[Bank PO 2010] 

(a) 5040 (b) 2540 
(c) 5080 (d) 2520 
(e) None of the above 

8. In how many ways, the letters of the word 'STRESS' can be arranged? 

[Bank PO 2010] 

(a) 360 (b) 240 
(c) 720 (d) 120 
(e) None of the above 

9. In how many different ways, the letters of word 'FINANCE' can be arranged? 
[NABARD2010] 

(a) 5040 (b) 2040 
(c) 2510 (d) 4080 
(e) None of the above 


10. In how many different ways, can the letters of the word VENTURE' be arranged? [IBPS Clerk 2011] 


(a) 840 (b) 5040 (c) 1260 (d) 2520 (em^^ 0 ^W rd P ress - com 


11. How many different signals, can be made by 5 flags from 8 flags of different colours? 

(a) 6270 (b) 1680 (c) 20160 (d) 6720 (e) None of the above 

12. A child has four pockets and three marbles. In how many ways, the child can put the marbles in the 
pockets? 

(a) 12 (b) 64 (c) 256 (d) 60 (e) None of the above 

13. In how many ways, can the letters of the word 'ASSASSINATION' be arranged, so that all the S are 
together? 

(a) 10! (b) 14!/(4!) 

(c) 151200 (d) 3628800 

(e) None of the above 

14. There is a 7-digit telephone number with all different digits. If the digit at extreme right and extreme 
left are 5 and 6 respectively, find how many such telephone numbers are possible? 

[I BACIO2012] (a) 120 (b) 100000 

(c) 6720 (d) 30240 

(e) None of the above 

15. In a meeting between two countries, each country has 12 delegates. All the delegates of one country 
shake hands with all delegates of the other country. Find the number of handshakes possible? 

[SSC CGL 2008] 

(a) 72 (b) 144 

(c) 288 (d) 234 

16. Find the number of ways, in which 12 different beads can be arranged to form a necklace. 
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(d) Couldn't be determined 
(&} None of the above 

17.20 persons were invited to a party. In how many ways, they and the host can be seated at a circular 
table? (a) 18 ! (b) 19! (c) 20! 

(d) Couldn't be determined 

(e) None of the above 

18. In how many ways, can 24 persons be seated around a circular table, if there are 13 seats? 



(s) None crt tha above 

19. In how many different ways, 5 boys and 5 girls can sit on a circular table, so that the boys and girls are 
alternate? 

(a) 2880 (b) 2800 (c) 2680 (d) 2280 (e) None of the above 

20. How many necklaces of 12 beads can be made from 18 beads of various colours? 


HOKUM 



fej None at the above 


21. A committee of 5 members is going to be formed from 3 trainees, 4 professors and 6 research associ¬ 
ates. How many ways can they be selected, if [Bank PO 2010] (i) in committee, there are 2 trainees and 
3 research associates? (a) 15 (b) 45 (c) 60 (d) 9 (e) None of the above (ii) there are 4 professors and 1 
research associate or 3 trainees and 2 professors? 

(a) 12 (b) 13 (c) 24 (d) 52 (e) None of the above 


22. In how many ways, a committee of 3 men and 2 women can be formed out of a total of 4 men and 4 
women? [SSC (10+2) 2007] 










(a) 15 (b) 16 (c) 20 (d) 24 
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23. In how many ways, a cricket team of 11 players can be made from 15 players, if a particular player is 
always chosen? 

(a) 1835 (b) 1001 (c) 1635 (d) 1365 (e) None of the above 

24. In how many ways, a cricket team of 11 players can be made from 15 players, if a particular player is 
never chosen? 

(a) 364 (b) 480 (c) 1365 (d) 640 (e) None of the above 

25. How many straight lines can be drawn from 15 non-collinear points? 

(a) 105 (b) 120 (c) 110 (d) 115 (e) 118 

26. There is a polygon of 12 sides. How many triangles can be drawn using the vertices of polygon? 

(a) 200 (b) 220 (c) 240 (d) 260 (e) 280 

27. There are 14 points in a plane, out of which 4 are collinear. Find the number of triangles made by these 
points. 

(a) 364 (b) 360 (c) 368 (d) 365 

28. There are 10 points in a plane, out of which 5 are collinear. Find the number of straight lines formed 
by joining them. 

(a) 36 (b) 45 (C) 30 (d) 35 

29. Find the number of diagonals formed in hexagon. 

(a) 12 (b) 10 (c) 6 (d) 9 

Exercise © Higher Skill Level Questions 

1. If 56 Pr + 6 : 54 Pr + 3 = 30800, find r P). 


(a) 1840 (b) 2640 


(c) 1640 (d) 820 
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(e) None of the above 

Directions (Q. Nos. 2-5) Find the number of permutations that can be made from the letters of the word 
'OMEGA'. 

2. O and A occupying end places. 

(a) 12 (b) 14 (c) 20 (d) 18 (e) None of the above 

3. E being always in the middle. 

(a) 18 ways (b) 24 ways 

(c) 48 ways (d) 20 ways 
(e) None of the above 

4. Vowels occupying odd places. 

(a) 12 ways (b) 16 ways 

(b) 6 ways (d) 20 ways 

(b) None of the above 

5. Vowels being never together. 

(a) 36 ways (b) 84 ways 

(c) 120 ways (d) 10 ways 

(b) None of the above 

6. A question paper consists of two sections having respectively 3 and 5 questions. The following note is 
given on the paper. "It is not necessary to attempt all the questions”. One question from each section is 
compulsory. In how many ways, a candidate can select the question? 


(a) 38 (b) 217 (c) 256 (d) 320 (e) None of the above 


7. Find the number of combinations mwt&tBMmttm Mip, 


4 mangoes and 3 bananas, when one fruit of each kind is taken. 

(a) 60 (b) 120 (c) 110 (d) 75 (e) None of the above 

8. In how many ways, 12 balls can be divided between 2 boys, one receiving 

5 and the other 7 balls? 

(a) 1784 (b) 1584 (c) 1854 (d) 1560 (e) None of the above 

9. There are 10 stations on a railway line. The number of different journey tickets that are required by the 
authorities, is 

[SNAP 2012] 

(a) 92 (b) 90 (C) 91 (d) 93 

(d) None of the above 

10. The number of ways in which a committee of 3 ladies and 4 gentlemen can be appointed from a group 
consisting of 8 ladies and 7 gentlemen, if Mrs. Xrefuses to serve in a committee if Mr. Yis its member, is 

(a) 1960 (b) 3240 

(c) 1540 (d) None of these 

11. There are 10 questions in a question paper. In how many ways, a student can solve these questions, if 
he solves one or more questions? 

(a) 1024 (b) 1025 (c) 1023 (d) 1000 

(e) None of the above 

12. In how many ways, can 15 people be seated around two round tables with seating capacities of 7 and 8 
people? 


[IBAC1O2013] 


(a) 15!/(8!) (b) 71/88! 
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(c) 15 C8x6!x7! (d) 15 Cs*8! (e) None of the above 

13. A five-digit number divisible by 3 is to be formed using digits 0, 1, 2, 3, 4 and 5 without repetition, the 
total number of ways this can be done, is 

(a) 122 (b) 210 (c) 216 (d) 217 (e) None of the above 

14. The figure below shows the network connecting cities A, B, C, D, E and F. The arrows indicate per¬ 
missible direction of travel. What is the number of distinct Daths from A to F! 



(a) 9 (b) 10 

(c) 11 (d) None of these 

15. In the given figure, the lines represent one way roads allowing travel only northwards or only west¬ 
wards. Along how many distinct routes can a car reach point B from point A? (a) 15 (b) 56 (c) 120 (d) 336 



16. A new flag is to be designed with six vertical stripes using some or all of the colour yellow, green, blue 
and red. Then, the number of ways this can be made such that no two adjacent stripes have the same colour 
is 

(a) 12x81 (b) 16 x 192 
(c) 20 x 125 (d) 24x216 

17. An intelligence agency forms a code of two distinct digits selected from 0, 1,2,..., 9 such that the first¬ 
digit of code is non-zero. The code, handwritten on a slip, can however potentially create confusion when 











read upside down, for examples the many codes are there for which no 

such confusion can arise? 

(a) 80 (b) 78 (c) 71 (d) 69 

18. How many numbers can be formed from 1, 2, 3, 4, 5 (without repetition), when the digit at the unit's 
place must be greater than that in the ten's place? 

ft 54 (b) 00 (o) — (d) 2x4! 

3 

19. Boxes numbered 1, 2, 3, 4 and 5 are kept in a row and they are to be filled with either a red or a blue 
ball, such that no two adjacent boxes can be filled with blue balls. Then, how many different arrangements 
are possible, given that all balls of a given colour are exactly identical in all respects? (a) 8 (b) 10 (c) 15 
(d) 22 

Answer with Solutions 

Exercise© Base Level Questions 


_ c ri 5 i yoursmahboob.wordpress.com 

1. ft) 5 A . > - ■ * 5 * 4 =20 K 

|5-3! 3! 

2. CO n R a 9240 =* al a 924D 

(n - 3J! 

=4 n(n - lien'- 3-= 9S40 

a[n - l)(dj - a = 22 x 21 X 20 
n-2Z 

3. (C) By Formula, 1 n C^ n C Y 

& x nr x i- y ~ n 
Now, 

60,-- bU r , 

C f*Z 

r + r t 2 5* SO or r ■ r t 2 
=> 2,r = 4fl 

[v r = r +■ 3 is not possible) 

A r = 34 

4. {a) 14 ! -131- 12! 

= 14 x 13 x \B\- 33 X 12! - 121 
= i2F(i4 x 13 - 13 1) 

« 12! {132 - 14) * 163 X 121 
■ L4 X 12 X 12! 

Br to) The word ’INHALE' has 6 distinct 
letters.. 

h % Number of eirengementg = n! - S! 

= e X s * 4 X 3 « 2 X 1 = 720 

6> ie) Number or arrangements ——— 

piq\ r! 

Total letters = 0 r but R has- come twice. 

So. required number of arrangements 

= si = BK5 x4x3Wa = 360 
2f 2? 

7. (d) Total letters = 7, but N has come twice. 

So, required number of arrangements 
__ 21 _ 7*6*5X1*13* 21 
21 21 
= 2bm 

5. (cfc Required number of arrangement 

6 1 

[V 3 ban came thrice] 

31 

_ e K5 K4 K3! 

31 

= 120 


9. (e) Total number of letters = 7, but N has come twice. So, required number of arrangements 







71 v x 6 x & x 4 •pypurswahboob.wordpress.com 

2! Z! 

-3SZ0 

10. (rf) Tbs required different ways 

.71.7*6x5x4*3*2! . 

21 21 

11. [cfj The number of ways talcing 5 flag* out of 
B flags 

_ Bj? _ _£!_ = ai 
b (8-gr 3E 
^*7*6*6*4*31^ 

3! 


12. (6) The first marble can be put into the pockets in 4 ways, so can the second and third. Thus, the number of ways in 
which the child can put the marbles 


= 4X4X4= 64 ways 


13. (c) When All S are taken together, then AS5AS5INATION are letters. 


£&, 10 tetters in total can bn arranged in 
10! ways. 

f.' All 'S' are considered as 1] 
But. here ore 3 W and 2 T end 2 'H r _ 
Rtiquirad number of ways 
10* 

=-—-=161200 

31 x 2! x 21 


14. (c) There is a 7-digit telephone number but extreme right and extreme left positions are fixed. 


i.e., 6XXXXX5 


/. Required number of ways 


= 8X7X6X5X4 = 6720 


15. (6) Total number of handshakes 


= 12X12 = 144 


16. (a) Number of arrangements of beads = (12-1)! = 11!, but it is not mentioned that either it is clockwise or anti¬ 
clockwise. So, required number of arrangements 








Ill 
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17. (c) Total persons on the circular table 

= 20 guests + 1 host = 21 They can be seated in (21 - 1)! = 20! ways. 

18. (a) First, we select 13 persons out of 24 persons in C 13 ways. Now, these 

13 persons can be seabed in 12! ways 
around a table. So> required number of ways 



19. (a) After fixing up one boy on the table, the remaining can be arranged in 4! ways, but boys and girls have to be 
alternate. There will be 5 places, one place each between two boys. These 5 places can be filled by 5 girls in 5! ways. 


Boy 1 


Bay 2 


G 



Bay 4 


Bay b 


Boy 3 





Hence, by the principle of mifHbttob.wordpress.com 

retimed number of ways = 4 ! X 5! ^ ESBCF 


20 , (0 First, we can select IE beads out of 
IS beads in LR C^ ways. Now, these 

Hi 

12 beads can make a necklace in _ ways 


as clockwise end anti-clockwise 

arrangements are same 


Su r required number Of ways 

Ml. 

2\ ' ”■ 21 

x l7x 16 x IS x H x 13 x Hi 


_ 18^ 111 _ 18^ HI 

— -L e -- 


G X5 X4 X 3 X2 X 1 K2! 
17 X 7X 131 _ 3 19 X 13! 

ai ~ 


21, (ij w ft&qulred number = *C Z x 6 c 3 
_ 31 ^ Ct 

3U3 - & ! 3!(B-3J! 


^xixl^xsx******! ^ 

2xlxl 3 x 2 x1x3 x£ xI 

(ii) (01 lifidoircd number 

- *c 4 X % + 5 c 3 X *c E 

41 fll 

4!{4-4}l 1! (9 — 1) ! 

t 31 x 4P 

3*(3-3&E 2!<4-2J1 


=1*641*6=12 
32, (d) Total number of ways 

“ *c 3 X 
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_ 41 ^ 4! 

3! X 1! 2! X 3! 

_4x4x3x2xl 
2^2 


= 4 x & = 24 

33, (Ir] Since, particular ploy^rr is otwnys 
chosen. It rneerig inat 11-1-10 players 
aro selocbod nut of ibo rnmaining 
15 -1 - 14 payers. 

A Woqoimd nutnbof of ways 

.14^ ^ 

■° 101 Xl! 

_ 1 4 X 13 X 12X 11 
4 X 3 X 2 X 1 
■ 7 X 13 X 11 
= gi x ii = iooi 

24. ffl> Since, particular player is never chosen. 
IL means Lhai 11 players are selected nut of 
15-1 a 14 players. 

A Required number of ways 
« I4 C S1 « 364 


25. ffl) Required number of Lines 

- tt Cr, m «c a - ISiil 


- 105 


25 . (h) Required number of triangles 


12, 


'■Qt 


12 X 11 X ID 

6 


= 220 


27. (b) ■ fhe reqmrad number of triangles 


Jty ^ly 

l 3 [ *3 


Here r n - 14, m =4 

- 14 <*i ^ 

14 X 13 X 12 X 11? 


4! 


Oi x in 

14 X 13 X iz 


3F x 11 


6 I 

a 14 X, 26 — 4 = 364 - 4 - 3W 
26, r; a ;■ Required number cf straight lines 
= n Cg - jn Cg +■ I 
Here,, n =r I0 P m = 5 

s 1C C E - fi C 2 + 1 = 45 - IQ + 1 * 36 

29 h frf) Hexagon has 5 sides. 

Ii * 6 

A Required number of diagonals 


: n C 2 - 
ff! 

ai(e - 3r 
6 x 5 x4l 
2X4! 


^ "6 
61 


-6 


-6 


2141 

= 15 - 6 = 9 








Exercise © Higher SmTmfgilPMm 


1- CO 


1 B 

"r +< 


30SOO 


M 


^f+3 

se r 


, (51 — m 3oem 


(50 - rj! 54i i 

56 X 55 X 54 !- i} £50 - r)\ _ 3 CSOO 


i&o - nr ■ 

=* fll _ f -i 5»- 10 

se *66 

=* r -51 - 10-41 


1 




411 


i 11? 

' 301 


-41 X 40 - 1640 


2. (a) When O and A occupy end places. Then, the three letters (M, E, G) can be arranged themselves by 3! = 6 ways 
and two letters (0, A) can be arranged among themselves in 2! =2 ways. 

.'. Total number of ways = 6x2 =12 

3. (6) When E is fixed in the middle, then there are four places left to be filled by four remaining letters O, M, G and A 
and this can be done in 4! ways. 

/. Total number of ways = 4! =24 

4. (a) Three vowels (O, E, A) can be arranged in the odd places in 3! ways (1st position, 3rd position, 5th position) and 
two consonants (M, G) can be arranged in the even places in 2! ways (2nd place and 4th place). 

.'. Total number of ways = 3! X 2! = 12 

5. (b) Total number of words = 5! = 120 


VqyybIs 

(M. G) 

Combining the vowels at one place (OEA) with remaining 2 letters MG, letters can be arranged in 3! ways. Also, three 
vowels can be arranged in 3! ways. 

So, when vowels are together, then number of words = 3! x 3! = 36 Required number of ways, when vowels being 
never together = 120 - 36 = 84 











6. (6) Here, we have two sections A and qu?str^ns e mut C iPfSs 5 questions and one question from each 

section is compulsory according to the given condition. 

Number of ways selecting one or more than one question from section A 

= 2 3 -1=7 

Similarly, from section B = 2 5 -l = 31 

According to the rule of multiplication, the required number of ways in which a candidate can select the questions 
= 7X31 =217 (a) The required number of combinations, when one fruit of each kind is taken 
= 5 Cj X 4 Ci X 3 Ci = 5 X 4 X 3 = 60 

8. (6) Here, order is important, then the number of ways in which 12 different balls can be divided between two boys 
who receives 5 and 7 balls respectively, is 

IE 1 

*3!-]5S4 

6171 


9. [to There are ID stations dct railway line. 

So, Bin numhnr of diffrront journo^ 
tlclcex^ between two statjonn from given 1 D 

stations from one side ^ m ^ ^ -45 


Similarly, number of different journey tickets from other side = 45 .'. Total number of tickets to be generated by author¬ 
ities. 


= 45 + 45 = 90 


10. (d) If Mrs. Xis selected among the ladies in the committee, then Mr. Y is not selected or if Mrs. X is not selected then 
Mr. Y can be there in the committee. So, required number of ways 

- e C 3 >: 9 C 4 + 7 C 3 >: 7 C 4 
m S x 7x6 ^ 6x5 + 7x 9 y 6 ^ 7x6x6 
3X2 3X1 3X2 3X3 

= 940 + 1226 = 3366 


11. (C) Required number of ways 





= 2 n - 1 = 2 10 - 1 = 1024 - 1 = 1023 
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12. (C) Number of ways in which 8 persons can 

15 

be selected from 15 persons = Cs 

Now, 8 persons can be seated around a circular table in 7! ways. Now, remaining 7 persons can be seated around a cir¬ 
cular table in 6! ways. 

A Required number of ways = Cs x 7! X 6! 

13. (c) A five-digit number, which is divisible by 3, is formed when sum of digits is also divisible by 3. So, combination 
formed using six-digits, which are divisible by 3 

= 5 + 4 + 3 + 2+1 = 15 = 5 + 4 + 2+1 + 0 = 12 

So, set of numbers are (5, 4, 3, 2, 1) and 
(5,4,2, 1,0). 

Number formed by using 1 st set 
= 5X4X3X2X1 = 120 Similarly, using 2nd set 

= 4X4X3X2X1 = 96 Hence, using 2nd set, underlined place cannot be filled by 0, otherwise it will become a four-digit 
number. .'.Total numbers = 120+ 96 =216 

14. (d) The maximum routes from A to F are listed below 



(1) ABDF (2) ABCDF (3) ABF (4) ABEF (5) ACDF (6) ABCDEF (7) ACDEF (8) ABDEF 





15. (6) Any route from A to B consists o ftP s^ wKe^ecS9can move only 5 segments to the West and 
only 3 segments to the North. The number of distinct routes is equal to the number of ways of choosing 3 out of the 8 
segments along which the car can go North or choosing 5 segments along which car can go West. 

Therefore, the number of distinct routes from A to B is 


31(8-3H 

81 _8x7x6xEx4 
3lxSI G x4 k 3 xS x ] 
= 56 


Hence, there are 56 routes. 

16. (a) Any of the 4 colours can be chosen for the first stripe. Any of the remaining 3 colours can be used for the second 
stripe. The third stripe can again be coloured in 

3 ways (we can repeat the colour of the first 

stripe but not use the colour of the second 


stripe). 


Similarly, There are 3 ways to colour each 


of the remaining stripes. 


.*. The number of ways the flag can be 


coloured is 4(3) 5 = (12) (3 4 ) = 12x81 


17. (d) The available digits are 0, 1, 2, .... 9. The first digit can be chosen in 9 ways (0 not acceptable), the second digit 
can be accepted in 9 ways (digit repetition not allowed). Thus, the code can be made in 9x9 =81 ways. 

Now, there are only 4 digits which can create confusion 1, 6, 8, 9. The same can be given in the following ways 


3 P&Miblfi ways 


4 Fusible ways 


Total number of ways confusion can arise 







= 4X3 = 12 Thus, the ways in which no s^^M«'KSff- COm 


18. (6) The digit in the unit's place should be greater than that in the ten's place. Hence, if digit 5 occupies the unit place, 
then remaining four digits need not to follow any order, hence required numbers = 4!. However, if digit 4 occupies the 
unit place then 5 cannot occupy the ten's position. Hence, digit at the ten's place and it will be filled by the digit 1, 2 or 
3. This can happen in 3 ways. The remaining 3 digits can be filled in the remaining three places in 3! ways. 

Hence, in all, we have (3x30 numbers ending in 4. Similarly, if we have 3 in the unit's place, the ten's place can be either 
1 or 2. This can happen in 2 ways. The remaining 3 digits can be arranged in the remaining 3 places in 3! ways. Hence, 
we will have (2x3!) number ending in 3. Similarly, we can find that there will be 3! numbers ending in 2 and no number 
with 1. Hence, total number of numbers 

= 4!+ (3) X3!+ (2x3!) + 3! 

= 4!+6x3! =24+ (6x6) =60 

19. (d) Total number of ways of filling the 5 boxes numbered as (1, 2, 3, 4 and 5) with either blue or red balls 2 =32. 
Two adjacent boxes with blue can be obtained in 4 ways, i.e., (12), (23), (34) and (45). 

Three adj acent boxes with blue can be obtained in 3 ways, i.e., (123), (234) and (345). Four adjacent boxes with blue 
can be obtained in 2 ways, i.e., (1234) and (2345). And five boxes with blue can be got in 1 way. Hence, the total num¬ 
ber of ways of filling the boxes such that adjacent boxes have blue = (4+3 + 2+ 1) = 10. 

Hence, the number of ways of filling up the boxes such that no two adjacent boxes have blue = 32-10 = 22. 
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Chapter 

33 

Probability 

Probability means the chances of happening/occurring of an event. So, in this chapter we discuss 
about the predictibility of an event to happen/occur. We usually predict about many events based 
on certain parameters. For example 

♦ Getting a head or tail, when a coin is tossed 

♦ Getting a number from 1 to 6, when a die is rolled 

The better we know about the parameters related to an event better will be the accuracy of the 
result predicted. Mathematically, we can say that probability of happening an event is equal to the 
ratio of number of favourable outcomes to number of possible outcomes. 

It is represented as shown below Probability happeninq of an event P 

Number of favourable outcomes 
Total number of possible outcomes 

Terms Related to Probability 

Various terms related to probability are as follows 


Experiment 



An action where the result is unK?WSH^fe?fte?i^EP A S^ifl? , Possible outcomes related to it is 
known in advance. This is also known as random experiment, e. g., Throwing a die, tossing a 
coin etc. 

Sample Space 

A sample space of an experiment is the set of all possible outcomes of that experiment. It is de¬ 
noted by S. For example If we throw a die, then sample space 

S = {1, 2, 3, 4, 5, 6} If we toss a coin, then sample space S = {Head, Tail} 

Possible outcomes 


All possibilities related to an event are known as possible outcomes. 


Tossing a Coin When a coin is tossed, these are two possible outcomes. 


So, we say that the probability of getting H is 1/2 or the probability of getting 


Throwing a Die When a single die is thrown, there are six possible outcomes 


4, 5 and 6. 


The probability of getting any ona of these numbers is 

6 


T is 1/2, 
1,2,3, 


Ex.l There are 5 marbles in a bag. 3 of them are red and 2 of them are blue. What 


is the probability that a blue marble will be picked? Sol. Number of favourable outcomes = 2 (because 
there are 2 blue marbles) Total number of outcomes = 5 (because there are 5 marbles in total) 


So, required probability = - = 0,-1 
& 


Event 


Event is the single result of an experiment, e. g., Getting a head is an event related to tossing of a coin. 

Types of Events 


Various types of events are asfo n ow S(Oursmahboob. W ordpress.com 

Certain and Impossible Events 

A certain event is certain to occur, i.e., S (sample space) is a certain event. Probability of certain event is 
1, i.e., P[S) = 1. 


An impossible event has no chance of occurring, i.e., § is the impossible event. Probability of impossible 
event is 0, i. e., P (0) = 0. 

Ex. 2 A teacher chooses a student at random from a class of 30 boys. What is the probability that the stu¬ 
dent chosen is a boy? 

Sol. Si nee, al 1 the st udents are boys, so chcwen may any one, f. e-, 

Favourable caaes = Total caass = 30 

Probability = ?£ = 1 
30 


Ex. 3 A bag contains 20 black marbles, if a marble is picked at random from the bag. Find the probability 
that marble picked is of Red colour. Sol. The bag contains 20 black marbles and there is no red marble in 
the bag So favourable cases = 0 Total outcomes = 20 

/_ Required probability ■ — ■ 0 

Equally Likely Events 

Events related to an experiment are said to be equally likely events, if probability of 
occurrence of each event is same. 

For example When a dice is rolled the possible outcome of getting an odd number = 
possible out come of getting an even number = 3. 


So getting a even number or odd number are equally likely events. 

Complement of an Event 


The complement of an events is space that are not included 

in the outcomes of event A. The complement of event A is represented by A (read as A bar). The 
probability of complement of an event can be found by subtractina the aiven probability from 1. 

P(A)« 1 - P(A) 

Ex. 4 A single card is chosen at random from a standard deck of 52 playing cards. What is the 
probability of choosing a card that is not a king? 

5oS. A ETtandpud deck rarvtamR 4 king. 

4 

So, probability of getting a king = — 

52 

Now, probability of uoc getting a king - 1 - Probability of getting a king 

= l 4 - j I = 1 = 12 

52 13 13 13 

Mutually Exclusive and Exhaustive Events 

♦ Two events E± and E 2 related to an experiment E, having sample space S are known as mu¬ 
tually exclusive, if the probability of occurrence of both events simultaneously is zero. i. e ., 

P(EjnE 2 )=Q For example When a coin is tossed either head or tail will appear. Head and tail 
con not occur simultareously. Therefore occurrence of a head or a tail are two mutually exclus¬ 
ive events. 

■f Two events Ey and E 2 related to an experiment E, having sample space S are known as mu¬ 
tually exhaustive, if the probability of occurrence of event Ey or E 2 isl. 

i.e., P{Ei<uE 2 )=l 

For example Let A be probability of getting an even number when a dice is rolled and B be the 
probability of getting an odd number. The probability of occurrence of event A or event B is 1 
i.e., any of the even can occur so they are mutually exhaustive. Note Events Ey E 2 , E 3 uuuE n 
related to Sare known as 

1. Mutually exclusive, if P (E r n E 2 n£3-n£ n ) = 0 orE : nE 2 r\E 3 wmE n = 0 

2. Mutually exhaustive, if P(Ei uE 2 UE3 • • • <jE n ) = 1 or Et u E 2 u E 3 uuuE n = S 


Dependent Events 


Two events are called dependentf < ?Ptfi^^?ff88fti^ < ?ff / 8ffiSST ( Sf5e of the first affects the outcome 
or occurrence of the second, so that the probability is changed. 


Ex.5 A card is chosen at random from a standard deck of 52 playing cards. Without replacing 
it, a second card is chosen. What is the probability that the first card chosen is a queen and the 
second card chosen is a jack? 

Sal. P (queen on first, pick) - — 

4 

P (jack on and pick given queen on 1st pick) = — 

51 

(why 51, because one card is already picked) 

4 4 4 

P (queen and jack) - — X —- 

52 51 663 


Independent Events 

Two events A and B are called independent, if occurring or non-occurring of A does not affect 
the occurring or non-occurring of B. If A and B are independent events, then 

P (A and B) = P {AnB) = P(A)-P (B) For example getting head after tossing a coin and getting 
a 5 on a rolling single 6-sided die are independent events. 

In general we can say that, if events Ei,E2 — E n related to an experiment are independent, then 

Pflt n E 2 n E 3 ■ ■ ■ E B ) = PftlP ft) P]&) PJE 4 ) ■ ■ • P (E n ) or P ft u E 2 UE 3 -E n ) =1 - P ft) Pft) 
Pft)-Pft) 

Ex. 6 A coin is tossed and a single 6 -sided die is rolled. Find the probability of getting the 
head side of the coin and getting a 3 on the die. 

SoE. Probability of gelling a head when a coin is tossed - - 

2 

Probability of gelling a 3 wben a die is rolled = — 

& 

Now, the required probability that both occurs at the same time = - X - = — 

2 6 12 

Rules/Theorems Related to Probability 

The various theorems related to probability are discussed below 


Addition Rule of ProbMr°' , ' TOn ' press ' com 


When two events A and B are mutually exclusive, the probability that A or B will occur, is the 
sum of the probability of each event. 

P(Aor B) = P(A) + P(B) and P (AuB) = P (A) + P (B) But when two events A and B are non-mu- 
tually exclusive, the probability that A or B will occur, is 

P (A or B) = P (A) + P(B)-P(A and B) P(AuB) = P{A) + P(B)-P(AnB) 

Multiplication Theorem of Probability 

When two events A and B are mutually exclusive, the probability that A and B will occur sim¬ 
ultaneously is given as P (A n B) = P(A) u P (B/A) P(AnB) = P(A) u P(B) (A and B are inde¬ 
pendent event) 

Ex. 7 From a well-shuffled pack of 52 cards, a card is frawer at roundom, find the probability 
that it is either a heart or a queen. 

Sol. Let A be the probability of getting a hea card and B be the probability of getting a queen 
card 


P(.4) = i? = A p(AnB) = ± [vOna heart card la a quean] 

52 52 -52 

^.Required prgbfibihty ■ j%4 ui?)* F(d) + P(£J) - n D) 

M 13 _4 i _ 13 + 4 - 1 _ IS m _4 

*52 52 52 " 52 " 52 * 13 

Ex. 8 Eight persons A, B, C, D, E, F, G and H appeared for an inter view. Find the probability 
that both A and D are selected in the interview? 

I 

Sol. Probability that A is selected P(A) = - 

Probability that D is sdut-tcd Fl'i)) - — 

3 

Ruuuirod probability Ilia! both arc soIfiCUsi =e — X ^ = 

3 S 64 


Law of Total Probability 



If E\,E2,E3 — E n be n mutually then probability of an 

event A which occurs with Ei or E2 or E3 u u u E n is given by P(A) = P(EJ P (AIEJ + P(E2) P 
(A/Ex) + - P(AIEn) 

Conditional Probability 

The conditional probability of an event B in relationship to an event A is the probability that 
event B occurs given that event A has already been occurred. The notation for conditional prob¬ 
ability is P (B/A), It is pronounced as the probability of happening of an event B given that A has 
already been happened. 


Ex. 9 A Mathematics teacher conducted two tests in her class. 25% of the students passed both 
tests and 42% of the students passed the first test. What per cent of the students passed the 
second test given that they have already passed the first test? 


Sol. This problem describes a conditional probability, since it asks us to find the probability that the second 
test was passed given that the first test was passed. This can be solved bv multiplication rule. 


i.e. r 


w P(A) 


According to thA formula^ 

P[*Mt} 0L4 2 




Note The probability of f success in 'ri trials of an event is given as n C,P T Q D 1 where, P is the probability 
of success of that event in single trial and 'q" is the probability of failure of that event 

Types of Questions 

Various types of question asked on probability are as follows 

1. Based on Coins 

This types of questions are based on tossing of coin (s) and obtaining a particular face 
(Head/Tail) or obtaining same face on two or more coins. 


Ex. 10 What is the probability of each outcome, when a coin is tossed? 






Sot. Here, S - {II, T }, i. e-, yq 1 pjism 9 hboob.wordpress.com 

P(H«d)=ij PCWI) = i 


Ex. 11 A coin is tossed twice, then find the probability that a head is obtained atleast once. 

Sol. When a coin is tossed twice, then possible outcome n(S) = {MM, HT, TH, TT} = 4 Way in 
which a head is obtained atleast once n(P) = {MM, HT, TH} = 3 

/. Required probability = = - 

MS) 4 


2. Based on Dice 

This type of questions are based on rolling of one or more dice and getting a particular 
number on the face or a particular sum on faces of the dice etc. 

Ex. 12A single 6-sided die is rolled. What is the probability of getting an even number and 
getting an odd number? 

Sol. The possible outcomes are 1, 2, 3,4,5, and 6. 

Even numbers are 2, 4 and 6, i.e., 3 outcomes. 

So, the number of favourable (oven) outcomes = 3 
and total number of outcomes = ti 

3 1 

So, the probability of getting an even number » - ■ - 

6 2 
3- 1 

Similarly, probability of getting an odd uiunhor = - = - 


Ex. 13A single 6-sided die is rolled. What is the probability of getting a 2 or a 5? 



Sot Total outcomes wbeuj^i^sPdl Mp&.&ordpress.com 


Fr&babiLty oJ getting a number la a single throw of die = - 

0 

So, P(2)= 

0 6 

.-.K«iulrifd probability of getting either 2 or 5 

- P(2 or 5) - m + P(5) « i 4 i 

b D 

. 14 1 ■ H ■ 1 

e "<5*3 


3. Based on Playing Cards 

There are total of 52 cards in a deck of playing cards, which are explained below. 


3uft 

Out» 


Dfimondi 


Htart* 
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Important Points 

(i) So, there are 13 cards of each suit Clubs, Diamonds, Hearts and Spades. 

(ii) There are 4 Aces, 4 Jacks, 4 Queens and 4 Kings, (iii) There are 26 red and 26 black cards, 
(iv) There are 12 face cards. 

Ex. 14 A total of five cards are chosen at random from a standard deck of 52 playing cards. What 
is the probability of choosing 5 aces? 





































































































Sal. There aru only 4 amiss, ao i l 1.1 oh si b lm event. 

/. FrabubiliLy («i ellicsj) ■ ® zr Q 


Ex. 15A single card is chosen at random from a standard deck of 52 playing cards. What is the 
probability of choosing a king or a club? Sol. There are 4 king in a standard deck and 13 club card. 


Ako 1 ting 1 b of club, so probability of getting a king ^ 


_l_ 

52 


13 

Probability of getting a dub = — 

52 

Probability of get tin g a king of dub = — 

52 

Required probAbility of getting a king or dub 

■ -1 + - 1 m 4 + 13 - l m 16 _ _4 

*52 52 52 * 53 ' 53 " 13 


4. Based on Marbles or Balls 

These types of questions are based on choosing a ball or a marble of particular colour from one 
or more bag containing different coloured balls or marbles. 

Ex. 16 A glass jar contains 1 red, 3 green, 2 blue and 4 yellow marbles. If a single marble is 
chosen at random from the jar, what is the probability that it is yellow or green? 

Sol Total marble =1+3+2 + 4 = 10, n {S) = lti 

Now, probability of getting a yellow marble = — 

1C 

1 

Probability of getting a green marble ■= — 

10 

Bidc* h the evmttfi are mutually uxduBiva 

P (ydlOw or green) ■ P (yfcUow) + P (green) ■ — + — > — 


Ex. 17A person has 2 bags. He has 3 black and 4 white balls in one bag and 4 black and 3 white 
balls in another bag. Find the probability of getting a black ball. 

Sol. 1 st bag contains 3 black and 4 white balls and 2nd bag contains 4 black and 3 white ball. 



Can I If 1st bag wu v'kui&u zjhMig 'ht wr bags 4&>i balldrawn 1 a blackythen 

Required probability ■ 1 x - - — 

2 T 14 


I - represents the probability of choosing a bag out of two 


Cue II IT 2nd bag was ahran Among the two bags and bail drawn is black, than 

Required probability ■= - x - = — 

2 T 14 


Required probability of choosing the black ball among the two bag 

=■ P [1st bag) or P(2nd bag) 

3 + 4 _ 3 + 4 _ 7 _ 1 
14 14 14 14 2 

5. Miscellaneous (Choosing a student, hitting a target, etc.) 

Ex. 18 In a Mathematics class of 30 students, 17 are boys and 13 are girls. On a unit test, 4 boys 
and 5 girls made an A grade. If a student is chosen at random from the class, what is the probab¬ 
ility of choosing a girl or an 'A grade student’? 

M- Total boys= 17endtotalgirle = 13 

Also, girls getting A grade = 5 and beys getting A grade = 4 

13 

Probability of choosing a girl = — 

3D 

Probability of choosing & A grade student =— |v4 + 5=9] 

3D 

Now* A grade student chosen can be a gbb 
So, probability of choosing It m JL 

\ Required probability of choosing a girl or a A grads student 

= 13 + _ j& 

30 30 30 

_ 22 - 5 _ 17 

30 30 


Ex. 19A person can hit a target 4 out of 7 shots. If he fixes 10 shots, what is the probability that 
he hit the target twice? 




Sol Here, n = 10 and Ty4Qrsmahboob.wordpress.com 

Success, p = - 
7 

Fhflure, ^ = 1 - - = - 
7 7 


P (hit the target twice) • ^2^“ J ^-J 
101 


2! (ID - 2)1 


m- 


(*)W 


X. 20 The probability that it is Friday and a student is absent, is 0.03. Since, there are 5 school 
days in a week, the probability that it is Friday is 0.2. What is the probability that a student is 
absent, given that today is Friday? 

Sol. Probability of knowing that it is friday and a student is absent = 0.03 Also, probability of day be a 
Friday = 0.2 Now, if it is given that today is friday then, it is a conditional probability 

ao^bwDl/Rlduy) = P ***** = M = 0.15 

P (Friday) 


Fast Track Practice 


Exercise© Base Level Questions 

1. What is the probability that a card drawn at random from a pack of 52 cards is either a king or a spade? 

[Bank Clerks 2010] 


"5 






fW None trf the above 



2. A card is drawn from a well-shuffled pack of cards. The probability of getting a queen of club or a king 
of heart is 


M — 

52 


26 


(C) — 
13 


(e) More of the above 



One card is drawn at random from a well-shuffled pack of 52 cards. What is the probability that the card is 
either a red card or a king? (a) 1/13 (b) 7/13 





(c) 10/13 (d) None of these 
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4. A single letter is selected at random from the word 'PROBABILITY. The probability that it is a vowel, 
is 


ft! - ft} — ft) — 

11 11 11 

(b) None of the above 


(0 0 


5. The probability that a leap year selected at random contains 53 Sundays, is 


61 

W 


J- (b)* 

183 




None of the above 



6. The probability of drawing a red card from a deck of playing cards is 

tel — (b) 1 fd) 1 (d) ! 

18 13 4 2 

fe) None of ihe above 

The probability of getting a composite number when a six-faced unbiased die is tossed, is 

teJ 1 (b) ± ft} i ft? 1 

fef None of the above 


8. If three unbiased coins are tossed simultaneously, then the probability of exactly two heads, is 


(a) 1/8 (b) 2/8 (c) 3/8 (d) 4/8 
(e) None of the above 

9. Let E be the set of all integers with 1 at their unit places. The probability that a 

number chosen from {2, 3, 4., 50} is 

an element of E, is 


fa} None of the above 


49 

2 _ 

49 



10. When two dice are rolled, what numbers appeared on them is 11? 


<*>l 

je> None of the above 


11. A committee of 3 members is to be selected out of 3 men and 2 women. What is the probability that 
the committee has atleast one woman? [Bank PO 2008] 

fa! — |»J — fcj — (d) — 

10 20 10 20 

(e) None of the ehwe 

12. A basket contains three blue and four red balls. If three balls are drawn at random from the basket, what 
is the probability that all the three balls are either blue or red? [Bank PO 2010] 


w i 

« * 

14 




fej N ons of the above 

13. An urn contains 3 red and 4 green marbles. If three marbles are picked at random, what is the probab¬ 
ility that two are green and one is red? 

[New India Assurance 2009] 




(Cf — 

14 

(*} None of tbe above 


36 

(0 — 
21 


14. A number is selected at random from the 


set {1, 2, 3,., 50}. The probability 


that it is a prime, is 


(a) 0.1 (b) 0.2 (c) 0.3 (d) 0.7 


(e) None of the above 



Directions (Q. Nos. 15-17) Stud/Wi^^^?^NRSfi l flf^^l?PJUlly and answer the questions that 
follow. 

A basket contains 4 red, 5 blue and 3 green marbles. [Bank P02010] 

15. If two marbles are drawn at random, what is the probability that both are red? 

m h 

(e) None of the above 


16. If three marbles are picked at random, what is the probability that at least one is blue? 


W 


7_ 

12 






s_ 

12 

None of the above 


37 

44 

7_ 

44 


If three marbles are picked at random, what is the probability that either all are ereen or all are red? 

7 


44 

« A 

12 


12 

ffifl — 

44 


(e) None of the above 


Directions (Q. Nos. 18-19) Study the information carefully to answer the questions that follow. 
A basket contains 3 blue, 2 green and 5 red balls. [Bank po 2007] 

18. If three balls are picked at random, what is the probability that atleast one is red? 


1 7 11 1 

2 12 12 5 

( 6 ) None of the above 


19. If four balls are picked at random, what is the probability that two are green and two are blue? 


20. Three mangoes and three apples chosen at random, find the probab¬ 

ility that one is a mango and the other is an apple. 

m % iw | w l ^ 

■i 5 J 5 

(e) no ne of the above 
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21 -The probability that a rn.an will be alive 

for 10 more ysars is ^ er.d the probability 
*3 

chat bis wife will alive for 10 more years 
Is i The probability that none of them 

will be alive for 10 mors year?;, is 


W-5- 

12 

(c) — 

12 


< 


to N&ne or me above 

: : In a lottery 10000 tickets are sold and 
ton prizes are awarded, What ia the 
probability of not getting - a prize, if you 
buy one ticket? 
fa; 9/10000 (bj 0/10 

to 999/1000 ftrj 9999/1DDCO 

23- Two persons 4 and B 


appear in an 


interview for two vacancies, If the 

probabilities of their aelectkms arc — and 

4 

, respectively, than the probability that 
S 

none of them is selected, is 


«f 


«s 


f^ None of the above 

24 . The probabilities af tOMUff a problem by 

three students A, B and C are + and 

2 3 

- , respectively- The probability that tbs 
i 


problem will be solved, is 




< 


«! 


«! 


to None of the above 

. . Out of 13 applicants for a job. there are 

6 wumon and 8 men. Et is desired to 
&elect 2 persona for the job. The 
probability that atleaet one of the 
toloelcd persons will be a woman, it 

25 - 14 ( 0 ) 5 W 10 

35 13 13 

to None of the above 
. Five coins are coated at a time- Then, the 
probability of obtaining aclcast one call ia 
31 pi 1 


to £= 
39 


26. 


"5 


ftl — 
32 

fd) — 
32 


to Nona of the above 


Directions (Q. Nos. 27-31) Stud/Wi^^^?^NflSfi l flf^^l?PJUlly and answer the questions that 
follow. 


An urn contains 6 red, 4 blue, 2 green and 3 yellow marbles. [Bank po 2010] 

27. If two marbles are picked at random, what is the probability that both marbles are red? 

1 (b) 1 (c) — Wl - 

e 3 15 5 

fo) Nona ol tha abova 


28. If three marbles are picked at random, what is the probability that two are blue and one is yellow? 


fel 

m 


Nqrw of it iq abqva 


456 



29. If four marbles are picked at random, what is the probability that at least one is blue? 


{6) A {b} — (C) — 

16 91 15 

fe) None ol ihe above 



30. If two marbles are picked at random, what is the probability that either both are green or both are yel¬ 
low? 




± (bj-L 
91 36 




Nortn of the abov& 




4 

105 


If four marbles are picked at random, what is the probability that one is green, two are blue and one is red? 


m 


456 35 


< 


None ot the above 


(d> 


7_ 

91 


Directions (Q. Nos. 32-36) Study the following information carefully to answer the questions 
that follow. A box contains 2 blue caps, 4 red caps, 5 green caps and 1 yellow cap. 

[Bank PO 2009] 

32. If two caps are picked at random, what is the probability that both are blue? 


w 5 < fc> i5 

(W Hone ^ the above 


yg^/rima/ifroofr. word press. 


com 


33. If four caps are picked at random, what is the probability that none is green? 


w 


JW 


— ib) — 

99 99 

None oi ihe above 


12 



34. If three caps are picked at random, what is the probability that two are red and one is green? 

A ft>J A (c) I ft« A 

22 19 6 22 

(e) Non« of ttw above 


: If one cap is picked at T&.ti$musrrhfttb~Eob. 
the probability that it Ib either blue or 

yellow 1 ? 


«! 


«! 


It 


wordpress.com 


fej None of Une above 

36. If twQ cap& are picked at random, what ie 
the probability that utleast one i-a red? 






fb^J None of thg obove 

3 7. A and B are two events such that 
P (A) - 0.3 and P {A u B) - O.B. If A 
and B are independent^ then P (B) is 

“! < »i 

(c) None of the above 

38 A box contains 24 marbles, some are 
greets and others are blue, If a marble is 
drawn at random frnm the boot, the 
probability that it is green is 2^3. Tbs 
number of blue balls In the bos is 


faj 13 (b) 12 (oi 18 (d) 8 


39. From 4 chilcbEn., 2 women and 4 men, 
4 persons arc selected. The probability 
that there are exactly 2 childr&n among 
the Belected persona, ls 


21 


(t>) 1 
21 


21 


fej None of Ihe above 



+0. There arc cwo bap concaining white and 
black halls. In the first bag, there are 
8 white and 6 black halls and in the 
second bag h Chore arc 4 white und 7 bluet 
halls. Qnn hall is drawn at random from 
any of these two bags. Find ths 
probability of this ball being black, 

(ty (b) — fai — (d) — 

9 19 77 17 

(c) None of tha above 


4 1 A bag contains. 3 rsd, 4 white and 7 black 
balls. The probability of drawing a rod or 
a black ball, ia 

fej ’ (b) 1 (C> J ftfl 2 

fej None of the above 


Exercise © Higher SkiU Level Questions 


1, The probability that a mmotrnnMbbvob.wordpress.com 
u 3/4. Ha trie* 5 tunaa. The 
probability that ha will hit th« targwt 
ftiJea^t three tuae*. is 


« 

364 

«g 

502 


p>™ 

464 

51 £ 


fej None of the above 

2. A dice is rolled three times and sum of three numbers appearing on the uppermost face is 15. The chance 
that the first roll was four is 

(a) 2/5 (b) 1/5 

(c) 1/6 (d) None of these 

3. In a ward-robe, Nitish has 3 trousers. One of them is black, second is blue and third brown. In this ward¬ 
robe, he has 4 shirts also. One of them is black and the other 3 are white. He opens his ward-robe in the 
dark and picks out one shirt-trouser pair without examining the colour. What is the likelihood that neither 
the shirts nor the trousers are black? 






fa? Now of the above 

4. Murari has 9 pairs of dark blue socks and 9 pairs of black socks. He keeps them all in the same bag. If 
he picks out three socks at random, what is the probability that he will get a matching pair? 

1B Ci 10 c 3 

<C) 1 (d) ± 

(&) Non* ol tha abova 

5. An anti-aircraft gun can take a maximum of four shots at an enemy plane moving away from it. The 
probability of hitting the plane at the first, second, third and fourth shots are 0.4, 0.3, 0.2 and 0.1, respect¬ 
ively. What is the probability that the plane is hit when all the four shots are fired? (a) 0.4379 (b) 0.6872 


(c) 0.6976 (d) 0.3507 


(e) None of the above 




6 . 


Pout boy, „d thra girls fl t an ^H / '3{M^ 00b - M/0r ^ , ' eSS ' C0/71 
for tin intorviow, Thu prubtibilifcy thut 
they rtand in jOt^msts? position, is 








(e) None of the above 



Directions (Q. Nos. 7-10) Study the following information carefully to answer the questions. 
Five boys and five girls are sitting in a row. Find the probability that 


All the girls are aitting together. 


( 8 ) — 
42 


«s 


w-i 

35 


fc(l ~rr 


1 _ 

42 


feji None at the above 
All the boys are Hitting together. 


42 


42 




1 

42 


fej None of ihe above 
All the girls arc not sitting together. 




m ^ 

A2 

<0®- 

35 


fe) None erf the above 
3 0* All the boys are not sitting together. 
3 43 


W 


35 

41 




49 

1 


w £ fd> « 

fe) None of the above 

11 ■ An eJuvatur Btartt with ■:> pui&ungtira- and 
stops at 8 different floors of the house. 
Find oik iha probability of all the 
5 alighting at different ilGOra. 

m (b) m 

512 512 


w 


rcjiei 

512 


a l 09 

512 


(e) None af the above 

12 r If a 4-digit number is formed at random 
using the digits 1, 3, &. 7 and 9 without 
repetitions then the probability that it lh 
divisible by S, is 

w ~ m f 


(0 


f0 


(e) None of ihe above 
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Answer with Solutions 

Exercise rt Base Level Questions 


1. (&) Required probehSlltY 

_ 13_1E_ 4_ 

“ R2 SS " 62 “ 13 

[Hint Wtiy — Detajic there are 13 spades and 
3 'i 

why — instead of—(the T e a T e four krngO oecaj-se 
S2 £2 

orkmg is already coun ted in spader] 

X (&) Total ways = S2 

There is ana quean of dub and one king af 

bwt. 

Favourable ways = l + 1 = 2 

2 1 

Required probability = — = 

S3 2S 

3-. (h) Tonal number of cards — 52 


Total Enunilw of red cards = 2B 
Total nurnbar Of kings == 4 
But 2 rad cards ore also lungs 
Hare probability 

m 20 _4_ 2_ m £6 + 4-3 m ^ m ?_ 

U BE SE 62* " b?. ” 13 

+. (b) Toe-bI number of letiers - rt,S) = 11 
whereas, number of vowels = n (£} = 4 

Required probability = = * 

JD(Sj 11 

&. id) in a leap year. there are 3&G days, it 
means 52 full weeks + 2 odd ttey?. These 
two days can he (Men.. T\ies) P [Tubs, Wed;', 
(Wed r Thors), (Thurs, Eri) P (fti P Eac) P (Sat. 
Sim) or fSun r Mori). 

2 

Sn P required probability = - 

7 

&* (tft Total number of Card s n{$) - b£ 
Number of rad cards n{£5 = 2d 


7, 


P(Jsl = ** = 2e = 

n[S) 52 

(fj) nfi’J ■ nfE] = (4 P 6) - 2 

F(E]=f = l 

£j H 


1 

2 


Sh (cJ j<S) = i 3 = a 


Let E = Event of getting exactly cwd heads 
- {( H r H, mH r T r H).(T. H. H)} 

= fl(£) = 3 

3 

■ B . Required probability = ‘ 



9. (ftp) ji(S} = yoursmahboob.wordpress.com 

^VOoraDlO ILLLICLbOEy itt II, 2l, 31, 41. 

rt 

. F . Required probability=— 

4y 

ID, m jKS> = 36 


pm 


ME) = {{ 5,e»,(S J ^>=Z 
_£_ = _ 3 _ 
MS) 3G IB 
11. [fl Required probability 

__ 2 C-i 3 C, : + "C ; . x" C’t 


9 

10 


12. [&) Probability to he a blue = ? 
Probability Lflbta red = —Sl 


la 


Required probability 

7 Cg T C 3 35 


1 

7 


13. [to Number nf ways to seleot 3 marbles nut 
of 7 murbles = MS) = ‘C^ “35 


Ft oh ability that 2 are green and l is red 
= n(E} n *C 2 X ! Cr a 13 


Required probability ■ 


IB 

as 


14. tc) i lCSl -50 

Prim# number* are = 3, 3 r S, 7, 11.13. \ 7.10 r 
03,30 r 31 r 37.41, 4B, 47 
n[K) = 15 

«£>= — = — =03 

50 10 


IS. (e) TbtaL number of possible outcomes 

= *ts> = 1z c 2 =^H = ee 
2 

Total number of feroourahle events 

= nm = 4 Cg 

2 X 1 


JL._L 

ss 11 


.-. Required probability 






yoursmahboob. word press, com 
16, {ft Total number Of possible adtOomeii 
= 12 C a =220 

Number of events -which da not contain 
blue marbles [3 marbles que cf 7 marbles] 1 
= 7 & = 35 


A Required probability 

, 35 27 

E] - 25 — 

22Q 44 

17. (ch Thiel mimher of WHys nf selection af 
3 marbles out of 13 = /j[£) = 12 C$ = ZZO 
Total number nf Favourable evanEs 

= n\E) = 3 4 C a ■+ *C^ = 1+ 4 = 5 
A Required probability 
5 _ 1 
ZZO 44 

IB, (d Total number of outcomes - = 1 Ed 

Number of outcomes not containing red 
balls = 5 Cj = 10 

A Probahi I ity that at least erne is red 

= 1 - —= — 

120 12 

19. (ft Total number nf outcomes ™ = 210 


Favourable number of outcomes 

= *Gz x 2 Ca x 1 =3 

3, i 

a Raqulnd prabdbllfty =-= — 

£10 70 

2Q^ (ft Tbtal number of ways 

-ntS) - 6 C t = 15 

favourable numb#r of ways 

= n{Vt)= s Ci k 5 C-_ =0 
0 3 

A Required probability = — = - 
16 B 

21 . (ft Required probability = F(E] 

-H)-H)-N 

22 , (C) Total lottery rickets aa 1 DIHX 3 


1 

i 


Total prise in tbo Lotcary = 10 
A Probability of getting a prise 
IQ _ 1 

" ioooo " Togo 


Now, probability of nut getting a prise 

= i - FmbabijLty af getting a prise 



1CIU0 1U0O 


23 . (tf) HequLrod probability = F(/b X F(U) 



3 __ 5 6 

4 6 8 






_ . yoursmahboob. word press, com 

24. (.c5 FlrBU we find chia pmbBbttlty of not 

solving tbe problem, 

P {A) x P (5} P(C) 

h I x - x - =■ - 
2 3 4 4 

1 u 

Required probability = i - : = - 
4 4 

36* {a} Total ways = 13 C 2 

Favourable number ways Df selecting men 
urfcly = E C 2 

Probability of selecting no woman 
8 C Z _ H 
13 Cj 39 

Probably of electing at Least one woman 
j 14 as 

= 1 — — m — 

39 39 

36* (,DJ tisT.eL event* - n (£j - S 5 = 35 
n^F) of getting beads = 1 

FfE) = — 

32 

A Pta=l-r-«f>=1-^—= — 

32 32 

27* (e) Total n umb er or marbles 
= 6 +4 +2+3 = 15 
Ways of selection of two red marbles 

= mn = 6 c ? 

Ways of selection of two marbles 
= £«c S) = 15 Ca 

So. required probability 

6 C? 6xG 1 

— -0- a-- t*- — 

15 r 


15X14 


2&* (el ways or selection or two blue marbles 

= + <* 

u 

Ways of selection of one yellow marble - C L 


Ways of selection of chree marbles i 


16, 


So, required. probability = 
41 


4 C e X 3 q 


3Sk 


3! 


-X 

21 (4 - 2J! 


15! 

31 (16 - 

3&! 

4 x 3 x 2 x l 

x 3 x 5 x 1 

5 X 1 X 2 X 1 

1 X 2 X 1 


15X 14 X 15X121 
sxaxiEr 
ti x d _ IE_ 
5X7X13 455 












„ .. _ yoursmahboob.wordpress.com 

23- i) Probability Ltj: jlL none La blue brum. lour 

mafbLGS 

_ 15 _ “q _ aa 

,5 C* ,S C 4 31 

So, probability ibat aL least one is blue from 
four m&rhks 

= i _22^ee 
31 31 


3D- id} Wuys or selection or two green marbles 


Ways or selection pf two yellow marbles 

= 3 Cg= 3 

So, probability {both are green} 

1 

15yi 


-.(I) 


PjobabLLLty (both are yeLlaw) 

3 

' 15 c a 

Then, nqufnd probability 


...ILi) 


IB 


C 2 


IE, 




4 

Tns 


31* to} Ways of selection of ^ marbles 

= a(S) - ”c 4 

Ways of selection of one green marble 
= niBt J = s C t 

ways or selection or two blue marbdes 
= = *Ca 

Ways uf selection af one rud marbl# 

= s[£S,) = E c t 


Required probability 

_ a C| x *r: a x d c 1 _ ?a 

,Fi C* 4b b 

33* ;ci Total number of caps 

b2 + 4*£+1b12 
Total number of outcomes 

- afS) h t 2 Q. - BE 

Favourable number of outcomes 

- n\E) • B C a - 1 

Required probability = ^ 

GG 

33 r fa} Tbtal number of caps *12 

TeiaJ number or results = b(S} = 13 C 4 =4Gs 
Out of 5 caps, number of ways to not pick a 
gr&efl cap = itfiT]) = S C D = 1 
and out of 7 caps,, number of wayt to pick 
4 caps ■ * 7 


?+ Required probability = 1 x35 = 7 
435 9B 







^ yoursmahboob. word press, com 

34. (d) Total number of caps = 1 a 

niff) - ls q, -220 

n(f\J = Out c\[ A rod c.sl ps r number of ways 
to pick 2 caps ■ «=6 

nC^jl a Out of 5 green caps, 

Mumber of ways to pick orb cap = h Cj ^ 5 

3 

ji(5) 220 22 


36^ th) TotaJ number of caps = 12 
d(5) * 12 C] - 12 

fkii of (2 blurt -+■ 1 yellow) caps, numhfir of 
ways to pick ono cap nth} = 3 Ci =3 


.-. Required prabAhihcy 


FtE} = 


P (JS) _ 3 
ntS) 12 


1 

4 


36- (tf Required probability = 1 - —^~ 

11 ft 

_ 2E _ 3B _ 13 
&6 SB 33 


37, (e} Let Ftm ~ x 

Given, F ( A vj B) = 0£ and p{ A) = 03 
=* F(A) + P[fl) -P[Anfl) = 0,& 

=> PtAJ + P{B) - P(A) P[fl) = 0.8 

Lv A and i? are in dependent] 
=5 0.3 + jc - O.Sx^O.S 

=> 0.7jtwO.S 

& 

. . X — 

7 

38. (d) Let the number of green marble - x. 
Then, probability of getting a green marble 



24 3 

So r number of blue marble =24 - Ifl = fl 
39, Tolal number OF ca-Sost - 10 C '4 

1'uvcnj.ruble numbet' of cases = ■ 6 C^ 

[Since, we are to select 2 children nut of 4 
end remaining 2 persons are to to selected 
from remaining 0 persons (2W + 4AJ)] 
Required probability 

4 X 3 ^ a X 5 

_ *Cz' B Cb _ 2x1 2*1 

lO c - 4 lfl*<3xfiX7 
4 X 3 X 2 X 1 

12 M 

_ g a _ 90 _ 9 

210 210 21 









40. (c) The probability of selecting first bK$ ouf oHw§ 9Sgs ancf ffiff dS? fflack ball from 


1 A C 3 First bag = - X-—l- = — 

2 14 C1 14 


The probability of selecting second bag and getting one black ball from other 


2 u d 22 


Hej-jicu. required pmbdLnbty 

= J_ -h Z = 11 

14 22 77 

41 , (£3 Here-, tou*l biitte tire 3 4. 

Ke quire d prOhiibiLilv 

_ 3 Cj + 7 C) _3+7_lD _5 

u q 14 14 7 


Exercise © Higher Skill Level Questions 



tr [d) Hflqutred probaiilitY yoursmahboob.wordpress.com 

■Given, n ® 5 and r ■ 3. 

3 

Then. siuccei-H F = — 

4 


Failure,, q - 1 - - - — 

4 4 

Man hit tho target thrice 



Z7P 4Q5 Z43 _ BIB _ 4B9 
1024 1QZ* 1024 " 1024 ” 512 


2 1 [d) Ibtul (lumber &f fiivGurabJi* oulciujnes. 
=0 3 = BIO 


CombLnacLona of outcocnes for getting aum 
of 15 on uppermost fact} = £<J. &. 0), [5.. 4. -6j. 
[6, 6, 4J P (b. 6, 4J r (4 h 0, EJ, 4, 5), ft & a 
(6, S, 3), [6. 3, 0J, P r S, 0} 


Nuw r outcomaa on which first rail was a 
four, n[E\ m (4,5, BM* ^5) 


P[£) 


ritifl 2 _ 1 
oE5) Z16 IDS 


3. (cf) Probability that trouEors are not black 
2 


Hutobfflty sh'ris or V nui bLpuk = - 

4 


,V Required probability = — X — = 
3 4 


1 

2 


4. (c) Since, there are only two types of socks in the bag. So, if Murari picks up 3 socks, then certainly two of them are 
of same type. Thus, this is a certain event. Hence, required probability = 1 


5. (c) First we find the probability that the plane is not hit 


= (1 - 0.4) (1 - 0.3) (1 - 0.2) (1 - 0.1) = 0.6x 0.7X 0.8x 0.9 =0.3024 .'. Probability that the plane is hit = 1-0.3024=0.6976 


6. (6) Total number of possible arrangements for 4 boys and 3 girls in a queue = 7! 


Whm they occupy nlionriftxi) pL^tm/rs/naftfooob.ivorc/press.com 
the arrangement wouJd be like BGBGBGB. 

Thus. tot^J number possjbJ* 

arrangements ^4i x3! 

.". Reftitiffiri probability = 1! * 3! 

■1x3x2x3x2 1 

7xEx5x4x3x2 35 

7. [ff) We tiave, 5 beys and 5 girts. 

Since. 3-iJ the girts are sitting together, we 
consider them as one. New, we can arrange 
5 hoys and 1 girt in 6! wnya and these 5 
girls (wham we considered eo one] can also 
be ar rang Ed in 5! ways. 

+h WavotiraWe number of weys =013! 
and cc-ta] number of ways to arrange b boys 
and 5 girls ^ 10!! 

0 'S’ 1 I 

Hetjuiired probability = — : — 1 = ■— 

101 43 

S. (if) As, we have done in solution number ■5 

.'- llugutrud pETubability =-= — 

10! 43 

9- [ff) HequLrud pJObahillLy = 1 - Probability 

1 43 

that. att tb« gills sic rogethor = 1 - — = — 

42 42 

10. (c] ItaquLrod probability = 3 - ProhabiUly 

rww ...II ih-i hiy v -; sn lngeilir-i 1 = 1 - — = — 

43 42 

11. [b) Hequired probability 

_ ^avo urabl* number of oases _ a / j a _ 105 
Total numher of casea ft 5 D1S 

12. (c] Number of 4-dJgSl numbers which are 
formed with 1, 3 r S r 7, 9 

ai5x4 X 3 X 2 h 12Q m n iS] 

Number of 4-dSgtt numbm whLcft are 
formed with l H 3 r h ?, 9 and invisible 
by B 

= 24 = n{ P> 


P[£l- 


n(E) 


24 

t2Q 


1 

S 
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Chapter 

34 

Area and Peri¬ 
meter 


Area and perimeter are measuring parameters related to various two-dimensional figures like tri¬ 
angle, rectangle, square etc. 

Area 

Total space enclosed by the boundary of a plane figure is called the area of that particular figure. 
In another words, the area of a figure is a measure associated with the part of plane enclosed in 
the figure. Area is measured 

in square unit like, square metre, 

square centimetre etc. 

For example If length (J) of a 

rectangle is 5 cm and breadth (b) is 


2 cm, then area of rectangle is given 


as 


yoursmahboob. word press, com 


lxb=5 x2 =10 sq cm 

I I T 

I_I i 

H-5 cm-H 

Perimeter 

Perimeter is the length of border around any enclosed plane. 
Therefore, sum of the sides of a plane figure is the perimeter 
of that particular figure. 

Unit of perimeter is same as the unit of sides of a given figure, 
like metre, centimetre etc. 

For example If the sides of a triangle are 2 cm, 8 cm and 4 cm, 
respectively, then perimeter of that particular triangle is given 

as 



Triangle 








A figure enclosed by three sides^i§ t fS5^f9?^ , fflffl^l^ s ^f c ?ffangle has three angles with total 
sum of 180°. Adjoining figure represents a triangle with sides, AB, BC, CA and ZA, ZB, ZC are 
the three angles of the triangle. Various types of triangles are discussed below. 


A 



Equilateral Triangle 

It has all three sides equal and each angle equal to 60°. 

(i) Area a* ±*0433 a 1 (ii) Height =^a-0flG6a 


(iii) Perimeter = 3a, where a = Side 


A 



Isosceles Triangle 

It has any two sides and two angles equal and altitude drawn on non-equal side bisects it. 

(i) Area ■ y jW - h 2 

4 

(ii) Height - Ja 2 - 1 
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(iii) Perimeter = a + a + b=2a+b 

where, a = Each of two equal sides b = Third side 

Scalene Triangle 

It has three unequal sides. 

fi) Area = - 0 } [$ - h) (s - c) [Hero's Cannula] 

where, s = ^ + c ^ band c are the sides of the 



triangle and s is semi-perimeter, (ii) Perimeter = a + b+ c 

Right Angled Triangle 

It is a trianale with one anale eaual to 90°. 

fi) Area -1 * Ease * Haight -1 x & x p 

(ii) Perimeter =p+ b + h (iii) h 2 =p 2 + b 2 

=* + b 1 










where, p = Perpendicular, b =B^mw^Pf^m i Mi ss - com 


222 

Note h =p + b is known as Pythagoras theorem. 



Isosceles Right Angled Triangle 

It is a triangle with one angle equal to 90° and two sides containing the right angle are equal. 



(i) Area = - x c? 

2 

(ii) Perimeter =a+ a+d = 2a+ d 

Properties of Triangle 

1. Sum of any two sides of a triangle is greater than the third side 

2. Side opposite to the greatest angle will be the greatest and side opposite to the smallest angle will be the 
smallest 

3. Among all the triangles that can be formed with a given perimeter, the equilateral triangle will have the 


maximum area 






4. The lines joining the mid-points vertex are called medians. In the 

given figure, AF, BE and CD are medians 

5. The point where the three medians of a triangle meet is called centroid. In the given figure, O is the 
centroid. The centroid divides each of the median in the ratio of 2 : 1 

A 



6. The median of a triangle divides it into two triangles of equal areas 

7. The incentre and circumcentre lies at a point that divides the height in the ratio 2:1. i.e., the circumradius 
is always twice the median 



^Circu'nradH 


B. Radius of an Innlidfi of an equilateral mantis 
& 

of stda a. u —=■ and area 1 b-. 

2J3 12 

9. Radius of cticumclicte of an equilateral 

triangle of aide a will be —= and aiaa la- 

-J5 3 


10. The area of the triangle formed by joining the mid-points of the sides of a given triangle is 


1th of cbs area of the given Ltiengls. 






c 
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6 


A 


D 


Ex. 1 Find the perimeter of a triangle with sides equal to 3 cm, 8 cm and 5 cm. 
Sol. Required perimeter = Sum of the sides 
= (3 + 8 + 5) cm = 16 cm 

Ex. 2 The perimeter of an equilateral triangle is 45 cm. Find its area. 

Sol. Given that,perimeter of an equilateral triangle is 45 cm. 

Let each side of triangle be a cm, then sum of sides = 45 cm 


3ft- 4G 

o - — - 15 cm 


3 


Aiea= — ft® 


4 



Ex. 3 A triangle with three equal sides has its area equal to 4V3~ sq cm. What will be the 
perimeter of this triangle? 

Sol. We know thit, 



According to the question, 

J3 s 




= 4 X 4 = 16 
p- » VlSi • 4 qm 


*'h Required perimeter sum of aides = 3fl = 3 X 4 = 12 cm 


Ex. 4 The perimeter of an isosceles triangle is 32 cm while its equal sides together measure 
18 cm. Find the third side and each of the equal sides. Sol. Let the third side be x. 





According to the question, 
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Sum of all three sides = Perimeter (x) + 18 = 32 


x = 32 - 18 = 14 cm 


So, the third aide - 14 cm 
1* 

jind Mtifa equal aide = — = 9cm 
2 


Ex. 5 The area of a right angled triangle is 42 sq cm. If its perpendicular is equal to 10 cm, 
find its base. 


Sol* Given that, area = 42 sqcna T perpendicular (p) = 10 cm, base (ft) = ? 
Awarding to the question, 

Area ■ - X b$$t- X bright (perpendicular) ■ - X b X p 


2 

1 
2 

2X4 2 
10 


— -a.4an 

10 


Ex. 6 Find the area of a triangle whose sides are 26 cm, 28 cm and 30 cm. 


Sol. 


Giranthat, a = 25 cm, & = 28 Cm, c = 30 Cm 


From Heroes formula, Ar?a= JTJs 

„ a + ft + e 

Now, e -- 


fl}(* - 6}(* -c) 
26+2S + 30_*4_ 
3 2 


42 


and (s - a) = 42 - 3B = IQ cm, 

(it - ft) ■ 42 - 2ft - 14 cm and (a - c) ■ 42 - 30 ■ 12cm 
Area = Jj [s - o) (j - i) (s - c) 

«^42x Iflx 14 k L2 

= J14 x 3 x 10 x 14x4x3 = ]4 x 4 x 2 x 3= SStieqcin- 









Ex, 7 


Sol. 
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If the area of draimdrde of an equilateral triangle is 


cm 2 , then find 
3 


the radius of the incircle to the triangle. 

From the adjoining Figure:, 

Let A ARC is equiifl-tjeraJ triejiglp with side l u' cm with dreum 
click of rEyJiLut R cm and iiicLrck with radium rem, 

% 

Now, of circumdide with side V cm = —^— 

J 

Kri 2 _25li 
3 ” 3 

^ a 3 =± '25 



a = V25 = 5 

n K 

Now, radius of incirclc = —= —-= cm 
2-u'ti 2^-3 


Quadrilateral 


A figure enclosed by four sides is called a quadrilateral. A quadrilateral has four angles and sum 
of these angles is equal to 360°. Various types of quadrilateral are discussed below. 

Square 


It is a parallelogram with all 4 sides equal and each angle is equal to 90°. 


W 

m 


Area = {side} 2 = a 2 or ^ d 2 (ii) Perimeter =4 Xside = 4a 

Diagonal (d| = af2 

where, a = aide, d = diagonal 


a 



Properties of Square 

1. Diagonal of a square are equal and bisect each other at right angles (90°) 

2. All square are rhombus but converse is not true 

3. Diagonal is the diameter of the circumscribing circle that circumscribes the square and 





cucumfAtUus ■ 


n 
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4 If area of two squares are in the Tatie of then ratio of then perimeter is given 

A - 


Rectangle 

It is a parallelogram with opposite sides equal and each angle is equal to 90°. 
(i) Area = Length x Breadth = LxB (ii) Perimeter = 2 (L + B) 

(iu) Diagonal 


L 



Properties of Rectangle 

1. The diagonals of a rectangle are of equal lengths and they bisect each other 

2. All rectangles are parallelograms but reverse is not true 

Parallelogram 

A quadrilateral, in which opposite sides are parallel is called a parallelogram, 
(i) Area = Base x Height =bxh (ii) Perimeter = 2 (a + b) 


D - b - ^ C 



Note Opposite angles are equal in a parallelogram but they are not right angle 
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(i) Diagonals of a parallelogram bisect each other 

(ii) Each diagonal of a parallelogram divides it into two triangles of equal area (iii) A parallelogram in¬ 
scribed in a circle is a rectangle (iv) A parallelogram circumscribed about a circle is a rhombus (v) A par¬ 
allelogram and a rectangle have equal areas if they are on the same base and 


between the same parallel lines (vi) The opposite angles of parallelogram are equal. [ZA = ZC and ZB = 
ZD) (from above 

figure) (vii) The sum of the squares of the four sides is equal to the sum of squares of diagonal AC + BE? 
=AB 2 + BC 2 + CD 2 + AD 2 =2(AB 2 + BC 2 ) {v AB = CD and BC = AD} 

Trapezium 


it is a quadrilateral with any one pair of opposite sides parallel. 


(i) Are* =— (Sum of the parallel sides x 
2 

Height) bflft where, a and .b are 



parallel sides and h is the height or perpendicular distance between a and fa. (ii) Perimeter =AB + 
BC + CD+AD (hi) Area of trapezium, when the lengths of parallel and non-parallel sides are 


given = fl+ ^ t/s (a - if) (a - c) (a - d) where, Jr = a - h and s - 
Jf 

Perpendicular distance 'h* between the two parallel sides 


+ c + d 


= - Vflfe - Jr} (a -(a - d} 


Rhombus 














It is a parallelogram with all 4 in a rhombus are equal but they 

are not right angle. 

ft) Area = -xd xA (ii) Perimeter =4 a 

2 

(in) Side (□) = ^ i/tf + (iv) 4a 2 = cf + ^ 

a 

where, a = side, d| and are diagonals. 


a 



Properties of Rhombus 


(i) A rhombus has unequal diagonal and they bisect each other at right angles (90°) (ii) All rhom¬ 
bus are parallelogram but reverse is not true (iii) A rhombus may or may not be a square but all 
squares are rhombus 

Regular Polygon 


In regular polygons, all sides and all interior angles are equal. A polygon is called pentagon, 
hexagon, heptagon, octagon, nanogon and decagon according by it contains 5,6,7,8,9 and 10 
sides, respectively. If each side of a regular polygon of n sides = a. then 


(i) Area of regular pentagon =5o 2 
(ii) Area of regular hexagon =6a 2 


& 

4 

v5 


(iii) Area of regular octagon = 2 (V2 +1) a 2 

360 ° 

(iv) Each exterior angle = 

(v) Each interior angle - 

(vi) Number of diagonals 


n 

18Q E 


-H 


Exterior angle 

- 1 ) 


■ - n 





Regular Hexagon 


Ex. 8 A square field has its area equal to 289 sq m. Find its side and perimeter. 









Sol. Giron, area= 269 aq inYW&trnah&pob.wordpress.com 
+\ a as ^369 “ 17cilt 

.-. Eerhneter = 4a = 4 x 17 = 6Sm 


[a = aidcj 


Ex. 9 Find the diagonal of the square field in example 6, 

Sol. We know that. ^ d 2 ■ Area => d 2 m 2 X 2£9 
' 2 

A d = ^2 X 289 = 17^5 OS 



Ex. 10 The area of a rectangular field is 400 sq m. If the breadth of the field is 16 m, find the 
length of the field. 


Sol* 


Given, B= 16, L= ?, Are&= 400eqin 
According to the question, L x B ■ 400 


L x 16 = 400 
400 


L = 


16 


= 25 m 


[£ * Length* B ■ Dreodth] 


Ex. 11 The length and breadth of a rectangle are 6 cm and 4 cm, respectively. What will be its 
diagonal? 


Sol. Given that, L = Gem, B = 4cm ,d = ? 
According to the fonmiliL, 

d = Jt? + iJ 1 

- ^6 a +■ 4* - ,/36 + 16 
= ■^62= Jl3 X 4 = 2vl3 cm 


h 


! 

4 

i 



t 

4 

i 


Ex. 12 The base of a parallelogram is twice its height. If the area of the parallelogram is 144 sq 
cm, find its height. 


Sol. Let height of the parallelogram — a 
. p ,Base of parallelogram = 2a 
We know, 

Area of parallelogram = Base k Height 
According LD the question 
2a X a - 144 

^=111 = 72 
2 

.\ a = ’j72 «= 6?2 Cm 



2s - 


Ex. 13 The difference between two parallel sides of a trapezium is 8 cm. The perpendicular dis- 
tance between them is 38 cm. If the area of the trapezium is 950 cm , find the length of the 
parallel sides. 


















Sol. Lcl bhu twu parallel xldcmws^hboob.wordpress.com 
Wo know 1 Area = ^ x (stim of paralLc] sldea] 

X height 

Ajccording to iho quostSon., 
a - b “ 9 


and - (u + h) x 38 - 950 
2 ' 


a 4 b . 


: 50 


1900 
3$ 

From Eqa, (i) and {ii) h we get 


-(■> 

-00 


2a = &Q 
51 

2 


a ±= —% =? 29 Cm 


Xow, from Eq- [i) p 



cm 


a - b = 8 

— O. — 8 = 29 ft • 21cm 
a - 23ciu 1 6 = 21 cm 


Ex. 14 Find the area of a regular hexagon whose side measures 18 cm. 


Sol. 


Given Lhul,, a = Lftcm 

A , , , _ Js 2 6 x X 18 X 18 

Area of regular hexagon = S — a -- 

4 4 

= Sx 81^5 = 4S^'5ectcm 


Circle 

It is a plane figure enclosed by a line on which every point is equidistant from a fixed point 
(centre) inside the curve. 

(I) Area -w 2 

lii) Circumference 1 perimeter) = 2kt 
(iii) Diameter -2r 

Civ) Length of the arc (1) = 4^-4 

w 180° 

(v) Area of sector AOB = —— 

360* 



r~ radius 

-f 


[Sector is a part of area of circle between two radii] where, 6 = angle enclosed between two radii 

Semi-circle 

A circle when separated into two parts along its diameter, then each half part is known as semi¬ 
circle. 













(i) Area of Bamirifrla = ko^mahboob.wordpress.com 
1 

(UJ Perimeter =w + 2r 

Here, ; = radius or semi-clrcle- 

r r 

In Case of Circular Ring 

(i) Area = rcffi 2 - r 2 ) 

(ii) Difference in circumference of both the rings = (27ii?-2jrr)=27r (R-r) where, R = radius of 
bigger ring i = radius of smaller ring 




Ex. 15 The inner circumference of a 7 m wide circular race track, is 220 m. Find the radius of 
the outer circle. 


&4l. R - r-udiiLt; uf outer drc-Lc* f' ^ 
According to the question* 

2%r = aao 

220 220 
=» T - - 


radius of rimer-circle 


220 X 7 


n?? 

7 


M 




Clearly, R- r = 7 ^ J5-35=7 
R ± 35 + 7 = 42 m 



Ex. 16 A wheel makes 2000 revolutions in covering a distance of 88 km. Find the radius of 
wheel. 







Sri. Db*.«»cavwsdIn l ^ 1000 .44m 

Toi-nl rcvuliiliouii 2000 

N'nw, cuTmunferen™ of nhgei ^ itr ^ 44 

22 7 

=9 2x—*r=44^r = 44* — = 7m 

r 44 


Fast Track Techniques 


to solve the QUESTIONS 

_ A 

(Techniques 


If the length and breadth of a rectangle are increased 

respectively, then area Mill be increased by (a + b + 


Ex. 17 If the length and breadth of a rectangle are increased by 10% and 8%, respectively, 
then by what per cent will the area of that rectangle be increased? 

Sol, Given that, a = 10, t = £ 
to the fcrttmlA, 

F«fCtintii££ hicrejttft in iirea = flO + 6 + 10 X 8 

{ LOO ) 

m(w+ J 2 .V .f\& + iV - 

V lOOj l fj 5 


by a% and b%, 


Note If any of the two sides of rectangle is decreased, then put negative value for that in technique 1 


Ex. 18 If the length of a rectangle is increased by 5% and the breadth of the rectangle is 
decreased by 6%, then find the percentage change in area. 


Sol. 


Given that, a ■ 5, ft ■ ~ 6 
According to the forniu]a h 
Percentage change in area = - fl - 

100 


6 X 6\- 


Q.$0 = - 1.3% (dACrtue) 


Negative value shows that there is a decrease in area. 
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Technique 


If all the sides of any two-dimensional figure are changed by a%, then its 

ares will be changed by + in case of circle, radius 

(or diameter} is increased in place of sides. 


Ex. 19 If sides of a square are increased by 5%, by what per cent, its area will be increased? 


54L Given th&t n 4=5 

According to the forttmK 

Percentage increm in ma = 



Ex.20 The radius of a circle is increased by 10%. Find the percentage increase in its area. 
Sol. Given that, a = 10, According to the formula, 

H0 2a 

Percentage increase in area = 2x10 +- \% = (20 + 1)% = 21% 


i 100 j 

Note Whenever there is a decrease, use negative value for a in technique 2 

_ A 

Technique^ 


If all the measuring sides of any two-dimensional figure are changed (increased or decreased) by 
a%, then its perimeter also changes by a%. in case of circle such change takes place because of 
the change in radius (or diameter). 








Ex. 21 If diameter of a circle is in^P^§f9^^^5^, r fteffl^Sff^/2Vcentage increase in its perimeter. 
Sol. According to the formula, 


Required percentage increase = 12.5% 

Ex. 2 2 If sides of a rectangle are decreased by 15%, find the percentage decrease in its perimeter. 
Sol. Given that, a = 15, 

According to the formula, 

Percentage decrease in perimeter = 15% 

Technique® 

if area of a square is a sq unit, then the area of the circle formed by the 

same perimeter is given by — sq unit 

■ 


Ex. 23 If area of a square is 44 sq cm, find the area of the circle formed by the same perimeter. 


Sol. Givsn that, a = 44 Rqem r 
According ho lh.e formula, 

U „ 4a _ 4 x 44 4 x 44 x 7 „ , 

rLeqnired iuoa = — tsq em= ——— = -~ 4 x 2 x 7 = 56 sq cm 


7 


22 


0 


Technique 


Area of a square inscribed in a circle of radius r is equal to 2r 2 . 

Ex. 24 Find the area of a square inscribed in a circle of radius 5 cm. 








Sol. From the figure yoursmahboob.wordpress.com 

Dlfkmeter of circle = Diagonal of ^quaxe 
Diagonal of sqqsifl = 10cm [4 - 2r\ 

1 3 

So, am of square ■ - x [diagonal] 

= - x (10)?= - x 100 = SO cm* 

2 2 

Alternate Method 

Htire, r = Jj cm 

Then, area of square = 2r 1 = 2 k (5) z = 2 x = 50 cm 1 



Ex. 25 The circumference of a circle is 50 cm. Find the side of the square inscribed in the circle. 


25 

n 


Sal. ClTCUmftiViee of lbe circle = 2nr - 50 =$ 

■n c 25-J2 

Since, area of square ^tr =$ Side - rvi J - 


cru 


■ 


Technique 


© 


The area of the largest triangle inscribed in a semi-circle of radius r is equal to r 2 . 

Ex.26 The largest triangle is inscribed in a semi-circle of radius 7 cm. Find the area inside the 
semi-circle which is not occupied by triangle. 

Sol, Given that, radius = 7 cm, diameter = 14 cm 
Affording to the formula. 

Area of the triangle = 7 3 = 49 sqcrn 
* ™ x7 3 

Area of &cmi-drclc = = -2-= 11 * 7 = 77aq cm 

2 2 

Required answer = Area of semi-circle - Area of the largest triangle 
■ (77 - 49} yq cm ■ 2fi dq cm 



14 cm- 


(Technique;* 










The length and breadth of a rect^e s §^ , / > 9fifr^ffl'gfl e i^ , 8f circle of 


maximum radius inscribed in that rectangle is ——, 

4 

Ex.27 Find the area of circle with maximum radius that can be inscribed in the rectangle of 
length 12 cm and breadth 8 cm. 

Sol. From the figure, * ACm > 

Diameter of largest circle that can be inscribed in a / n. 
rectangle is equal to its breadth ' \ 

Diameter of circle = 8 cm 8 cm I 
Radius = — = 4 cm \ y 
Area of circle = nr 

= 7tx(4) 2 = 1671 cm 2 Fast Track Method 
Here, 1= 12 and b = 8 

.". Area of circle with maximum radius =- 

4 

Jt(8) 2 64ti if t 2 
= —± A —=-= 16tc cm 

44 

if a pathway of width x is made inside or outside a rectangular plot of length / and breadth b, 
then area of pathway is 


(i) 2x (I + b + 2x), if path is made outside the plot, (ii) 2x(l + b-2x), if path is made inside the plot. 




Ex.28 There is a garden of 140 to be made of an equal width all 

around it, so as to take up just one-fourth of the garden. What must be the breadth of the path? 


Sol. 


Attfrafthe garden ■ I x b - 140 x 120 * IflSQOaqm 


Area of path ■ - k Area of garden 
4 

= 1 X 16800 = 4200 sqm 



H- M40m -H 


Area of garden without path 

= leSWJ - 43X1 = 126Wsq m 

Nuw a length of garden without path ■ (J - 2t)- 140 - 2un ..(El) 

Breadth of garden without path =■ {& - 2 jf)= 120 - m -(hi) 

Now, frtunEqs. (I), (U) and (III), w«g#t 

Area of garden without path = (Length x Breadth) without path 

13600 - (140 - 2r) (120 - 2x) m 12600 - 16800 - 24(te - 2Bto + 4a- 2 
=1 4a! ! -62(b 44200-0^s 3 -13a» + 1060 -0 

»= 8.65 and 121.3 


Siocai x cannot he 121.3 *ioce greater than Length. 

.\ Width of path = 8.65 m 

F»tTtftdc Mtthod 

Since, path covers 2 th area of tlie garden, that means path Is Inside the garden. 
4 

Given, 1 = 140 m, 6 = 130 m,i =? 

According to tlu question, 

2t(t + fr-2r) = 2xM>^2r (140 + 130 - 2x) = - x 140 x 130 

=> jf( 2«0 -2c}-2100 =» a 4 - 13fo+ 1060 - 0 =>s-8.66 w 131-3 

Leaving 121.3. since width of the park cannot be greater than length. 

..Width of the park - 3,65 m 


0 


Technique 


© 


If two paths, each of width xare made parallel to length (/) and breadth (£>) of the rect¬ 
angular plot in the middle of the plot, then area of the paths is x{l + b-x). 

Ex.29 A rectangular grass plot 80 mx 60 m has two roads, each 10 m wide, 

running in the middle of it, one parallel to length and the other parallel to breadth. Find the area 
of the roads. 









I 


10m 

m 


w/m/j/m 


mi 


1 



SOm 
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Sol. Area of the grass plot = 80 x 60= 4800 sqm Width of the road = 10 m 
New length without road = (80 - 10) = 70 m 
New breath without roads = (60 - 10) = 50 m 
Area of park without roads = 70X50 = 3500 sqm 

Now, area of the roads = Area of plot - Area of plot without roads = 4800 - 3500 = 1300 sq m 
Fast Track Method Here, /= 80 m, b = 60 m, x = 10 cm 


Then, according to the formula, 


Required area = x (I + b -x)= 10 (80 + 60 - 10)= 10 x 130 = 1300 sq m 


7cm 



=> - - xb x b 

360 * 2 

• -I* ■‘“‘-1.7*7 

360 * 3 

_ 77 49 2B __ __ 

4 — - — ■ — bg cm 

2 2 2 

s. Area of complete shaded ponton 


on 

■ 2 x — ■ 28sq cm. 
2 












yoursmahboob. word press, com 



w (ft) Let the two diagonals of rhombus be x and y, respectively 
x+ y = 10 m (given) ...(i) 

We know, area of rhombus = — x Product of diagonals 2 

l ? 

9 = — x xx => xy = 18m ...(ii) 

Now, x 2 + y 2 = (x + y) 2 - 2xy 
Putting values from Eqs. (i) and (ii), we get 
x 2 + y 2 =( 10) 2 -2( 18)= 100-36=64m 2 

t-i (di We can sea ihls llpure as. 

Area Ol shaded region ■= Area of atpjare of aide 12 cm - Area ol 
4 quadrants ol radius 6 cm 

- 4 x I x IC 

=> (14*- 36 it] cm? =>■ 36(4- *) cm 2 M—12 cm —h 




4. ABCD is a square, E and F are the mid-points ofBC and CD. What is the ratio of area of AAEF to that 
of the square ABCD. 


(a) 3:8 (b)5:8 (c) 3:2 (d)7:4 





(fl) Lei (to sWe ol Ihe equara b^pursmahboob. word press, coiq 
Area of the square » a x a - a 2 ,..(5 

Now, erea ol &AEF - (Area of square) - (Area of 4A0E + Area of 

AGEF + Area Of AADE) 

j fl a 1 a a 1 a’l 

■a - -xflx-+-x-x-+-KaK- 

U 2 2 2 2 2 2 / 

Ci 2 3(2 n 3 a 5 

4 3 4 3 ' "a 

.vFronn Eqs. (i) end <M) a *e ijel 



^ -CT 


A 


H-0— 



3a 2 

Area oJ AAFF r Area ed square - -— - a 2 ■ 


3:8 


5. The three perpendicular distances of three sides of an equilateral triangle from a point which lies inside 
that triangle are 6 cm, 9 cm and 12 cm, respectively. The perimeter of the triangle is [ssc ccl (Main) 2012] 


[a)W2cm (b}4S^cm (c) 52^2 cm (d)54VScrn 


(4) From Ite adjoining figure lei O be tfw polni in side the oqwlateral A ABC of 
side 'a 1 cm. 

■R»n h 

Area of AABC = Area of AflOC +■ Area of MOC + Area of AAQB 
—fl 2 = ific «Ofl+ 1 aC«00 + -AB*OP 

4 2 2 2 



£ = -* Orfi 

?3 


Pecimatfif m a x a ■ 3 x ■ S+J3 cm 


Alternate Method 

Lei ( = OP = 6i m = Oft = 12 and ft = 00 = 9 

3 

Ttien, side of equilateral triangle ■= -j~ (J + m + n) 

= -?=(12 +■ G + fi ) 
V3 

= 4- x £7 = -51 cm 
V3 V3 

64 


Perimeter □! eqiilateral litanglH ■ 3 k Bids ■ 3 k 


t/3 


= 54Vacm 
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Fast Track Practice 

Triangle 

1. Find the area of a triangle whose sides measure 8 cm, 10 cm and 12 cm. 


[Hotel Mgmt. 2010] 


aJ63 sq cm ffaj sq cm 

(\ b } 6n/53 sq cm (df 7^55 sq cm 

None of the above 


2. The lengths of three line segments (in cm) are given in each of the four cases. Which one of the the 
following cases is not suitable to be the three sides of a triangle? 

(a) 2, 3, 4 (b) 2, 3, 5 

(c) 2, 4, 5 (d) 3, 4, 5 

3. Find the perimeter of a triangle with sides equal to 6 cm, 4 cm and 5 cm. 

(a) 14 cm (b) 18 cm 

(c) 20 cm (d) 15 cm 


(e) None of the above 


4. The area of a right angled triangle is 40 sq cm. If its base is equal to 28 cm, find its height. [Bank Clerks 

2010] 

faj a® cm (t>J 4j cm 

(c) 2- cm (d) 5- cm 

7 7 

fa) Mono of the above 


5. The altitude of an equilateral triangle is V3 cm.Whatisitsperimeter? 


(a) 3 cm (b) 3V3 cm 


(c) 6 cm (d) 6a/3 cm 
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6. The area of a right angled triangle is 10 sq cm. If its perpendicular is equal to 20 cm, find its base. 


(a) 1 cm (b) 4 cm 


(c) 3 cm (d) 2 cm 


(e) None of the above 


7. The base of a triangular wall is 7 times its height. If the cost of painting the wall at ? 350 per 100 sq m 
is ? 1225, then what is the base length? 


(a) 50 m (b) 70 m (c) 75 m (d) 100 m 


The three sides of a triangle are 15, 25 and x units. Which one of the following is correct? [CDS 2014] 
(aJ 10<x<40 (b)10<x<40 
(cJ10<x<40 (dJ10<x<40 


A triangle with three equal Hides has 
its arOU equal lu £k'[i sq Cm, Find its 
perimeter. [SC Cl 0f3) 201 m 

(a) 623 cm f'bj 223 cm 

fc.) 6h/3 cm fdj 723 cm 

10 The aides uf a triangle area in thti ratio of 

- : -; - and ita perimeter l* 94 cm. 

34 5 

Find the lenijth of the amaUeat aide of 
the triangle, (SSC f 10*-2) 0] 


faj 18 cm (b) 22.5 cm 


fcj 24 cm (d) 27 cm 


11. Find the length of the altitude of an equilateral triangle of side 9V3 cm. 


(a) 21 cm (b) 15.5 cm 


(c) 14 cm (d) 13.5 cm 


(e) None of the above 
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12. The area of an equilateral triangle is 

sq cm. Find the length of each side of the triangle [SSC CGL 2010] 

(a) 3 cm (b) 2 A 2 cm 
(c) 2V3 cm (d) 4 cm 

13. The perimeter of an equilateral triangle is 90 cm. Find its area. 

(a) 225V3 sq cm (b) 250V3 sq cm (c) 135V3 sq cm (d) 151V3 sq cm (e) None of the above 

14. The sides of a right angled triangle are equal to three consecutive numbers expressed in centimeters. 
What can be the area of such a triangle? [CDS 2014] (a) 6 cm 2 (b) 8 cm 2 (cJIOcm 2 (dj 12 cm 2 

15. If the area of an equilateral triangle is x and its perimeter is y, then which one of the following is cor- 
rect? [CDS 2013] (a) y 4 = 432 x 2 (b) y 4 = 216x 2 

(c) y 2 = 432x 2 (d) None of these 

16. The perimeter of an isosceles triangle is 26 cm while equal sides together measure 20 cm. The third 
side and each of the equal sides are respectively. 

(a) 6 cm and 10 cm (b) 8 cm and 9 cm (c) 10 cm and 8 cm (d) 14 cm and 6 cm (e) None of the above 

17. The area of an isosceles AABC with AB = AC and altitude AD = 3 cm is 12 sq cm. What is its perimeter? 

(a) 18 cm (b) A 6 cm [CDS2013] 

(c) 14 cm (c/J 12 cm 

18. The area of a right angled triangle is 24 cm and one of the sides containing the right angle is 6 cm. The altitude on 
the hypotenuse is 

(a) 3.6 cm (b) 4.8 cm 


(c) 5.2 cm (d) 12 cm 


(e) None of the above 
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19 The m’c-Fj of ai Equilateral triangle is 

^ s*q cm, Pind the length of its side, 
4 [S5C CCL2011] 


(a) 3 cm (b) 3-J3 cm 
(c) 9 cm (d) V3 cm 

20. The ratio of length of each equal side and the third side of an isosceles triangle is 3 : 4. If the area of the triangle is 
18\fE sq units, the third side is [SSC( 10+2)2012] 

(a) Q42 units (b) 12 units 

(c) 16 units (d) 5VT0 units 

21. Three sides of a triangular field are of length 15 m, 20 m and 25 m long, respectively. Find the cost of sowing seeds 
in the field at the rate ofX5 per sqm. [SSCCGL2013] (a) 750 (b) 150 

(c) 300 (d) 600 

22. Two isosceles triangles have equal vertical angles and their corresponding sides are in the ratio of 3 : 7. What is the 
ratio of their areas? 

(a) 9 : 7 (b) 2 : 1 

(c) 9 : 49 (d) 7 : 9 

(e) None of the above 

23. A ADEF is formed by joining the mid-points of the sides of AABC. Similarly, a APQR is formed by joining the 
mid-points of the sides of the ADEF. If the sides of the APQR are of lengths 1, 2 and 3 units, what is the perimeter of 
the AABC? [CDS 2013] 

(a) 18 units 

(b) 24 units 


(c) 48 units 



(d) Cannot be determined 
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Quadrilateral 

24. Find the area of a rectangle having 15 m length and 8 m breadth. 

[SSC (10+2) 2007] 

(a) 120 sq m (b) 111 sq m 
(c) 115 sq m (d) 125 sq m 

25. The length of a rectangular field is 100 m and its breadth is 40 m. What will be the area of the field? 

[SSC (10+2) 2009] 

(a) (4x10 2 )sq m 

(b) (4x10)sq m 

(c) (4x10 4 )sq m 

(d) (4x10 3 )sq m 

26. The area of a rectangular playground is 300 sq m. If the breadth of the field is 15 m, find the length of the field. 

[Bank PO 2008] 

(a) 20 m (b) 11 m 
(c) 25 m (d) 10 m 

(e) None of the above 

27. The ratio of length and breadth of a rectangle is 5 : 3. If length is 8 m more than breadth, find the area of the rectangle. 
[Bank PO 2009] 


(a) 300 sq m (b) 250 sq m 


(c) 240 sq m (d) 185 sq m 
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(e) None of the above 

28. The ratio between the length and the breadth of a rectangle is 2 : 1. If breadth is 5 cm less than the length, what will 
be the perimeter of the rectangle? 

(a) 30 cm (b) 25 cm 

(c) 35 cm (d) 40 cm 

(e) None of the above 

29. The perimeter of a rectangle having area equal to 144 cm and sides in the ratio4:9is [CDS 2013] (a) 52 cm (b) 56 cm 
(c) 60 cm (d) 64 cm 

30. One side of a rectangular field is 9 m and one of its diagonal is 20 m. Find the area of the field. 

(a) *q m (b) 7V314 aq m 

(c) 2 J5ie sq m sVsis &q m 

(e) Nora ut the above 

31. The area of a rectangle lies between 40 cm and 45 cm . If one of the sides is 5 cm, then its diagonal lies between 

[CDS 2014] 

(a) 8 cm and 10 cm 

(b) 9 cm and 11 cm 

(c) 10 cm and 12 cm 

(d) 11 cm and 13 cm 

32. The area of a rectangular field is 15 times the sum of its length and breadth. If the length of that field is 
40 m, what is the breadth of that field? 

[DMRC2012] 


(a) 24 m (b) 25 m 


(c) 28 m (d) 32 m 
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33. The difference between the length and breadth of a rectangle is 23 m. If its perimeter is 206 m, then its 
area is 

[DMRC2012] 

(a) 2520 m 2 (b) 2480 m 2 
(c) 2420 m 2 (d) None of these 

34. If the length of a rectangle decreases by 5 m and breadth increases by 3 m, then its area reduces 9 sq 
m. If length and breadth of this rectangle increased by 3 m and 2 m respectively, then its area increased by 
67 sq m. What is the length of rectangle? [RRB 2012] (a) 9 m (b) 15.6 m (c)17m (d) 18.5 m 

35. The area of a rectangle whose length is 5 more than twice its width is 75 sq units. What is the perimeter 
of the rectangle? [CDS 2012] (a) 40 units (b) 30 units 

(c) 24 units (d) 20 units 

2 

36. The area of a rectangle, whose one side is 'a' is 2a . What is the area of a square having one of the 
diagonals of the rectangle as side? 

(a) 2 a 2 (b) 3a 2 (c) 4a 2 (d) 5a 2 

37. If the sides of a rectangle are increased by 5%, find the percentage increase in its diagonals. 

(a) 6% (b) 4% (c) 5% (d) 9% (e) None of the above 

38. If the sides of a rectangle are increased by 10% find the percentage increase in its diagonals. 

(a) 20% (b) 10% (c) 15% (d) 18% 

39. Area of a rectangular field is 3584 m and the length and the breadth are in the ratio 7 : 2, respectively. 
What is the perimeter of the rectangle? 

[SBI Clerks 2012] (a) 246 m (b) 292 m (c) 286 m (d) 288 m (e) None of the above 

40. The length and perimeter of a rectangle are in the ratio of 5:18. What will be the ratio of its length and 
breadth? 


[SSCCCL2012] (a) 4 : 3 (b) 3 : 5 (c) SjWoob.wordpress.com 


41. The length of a rectangle is twice its breadth. If the length is decreased by half of the 10 cm and the 
breadth is increased by half of the 10 cm, the area of the rectangle is increased by 5 sq cm more than 70 sq 
cm. Find the length of the rectangle. 

(a) 30 cm (b) 40 cm 

(c) 21 cm (d) 45 cm 

(e) None of the above 

42. Find the cost of carpeting a room 8 m long and 6 m broad with a carpet 75 cm wide at ? 20 per m. 

(a) X 1300 (b) X 1500 

(c) ? 1750 (d) ? 1280 
(e) None of the above 

43. A rectangle has 20 cm as its length and 200 sq cm as its area. If the area is increased by IV. times 
the original area by increasing its length only then the perimeter of the rectangle so formed (in cm) is 
[SSCCPO2013] (a) 72 (b) 60 

(c) 64 (d) 68 

44. A rectangular grassy plot 160 m x 45 m has a gravel path 3 m wide all the four sides inside it. Find the 
cost of gravelling the path at ? 5 per sq m. 

(a) ? 5970 (b) ? 4970 

(c) ? 6490 (d) ? 4970 

(e) None of the above 

45. A ground 100 x 80 m has, two cross roads in its middle. The road parallel to the length is 5 m wide and 
the other road is 4 m wide, both roads are perpendicular to each other. The cost of laying the bricks at the 
rate of ? 10 per m , on the roads, will be [CLAT 2013] (a) ? 7000 (b) ? 8000 


(cj? 9000 (dj? 1000 


46. The breadth of a rectangle is 25 ffPiss bed on this field was ? 12375, at 

the rate of? 15 per sq m. What is the length of the rectangular field? [Bank Clerks 2011] (a) 27 m (b) 30 m (c) 
33 m (d) 32 m (e) None of the above 

47. A took 15 s to cross a rectangular field diagonally walking at the rate of 52 m/min and B took the same 
time to cross the same field along its sides walking at the rate of 68 m/min. Find the area of the field. 

(a) 45 sq m (b) 35 sq m 

(c) 51 sq m (d) 30 sq m 

(e) None of the above 

48. The length and the breadth of a rectangular plot are in the ratio of 5 : 3. The owner spends ? 3000 for 
surrounding it from all the sides at the rate of ? 7.5 per metre. What is the difference between the length 
and breadth of the plot? [SSC CCL 2008] (a) 50 m (b) 100 m (c) 75 m (d) 60 m 

49. A rectangle has 30 cm as its length and 
720 sq cm as its area. Its area is 
increased to 1— times its original area 

4 by increasing only its length. Its new 

perimeter is 

(a) 123 cm (b) 125 cm 

(c) 119 cm (d) 121 cm 

(e) None of the above 

50. If side of a square is 20 cm, find its area. [SSC (10+2) 2007] (a) 100 sq cm (b) 150 sq cm 
(c) 400 sq cm (d) 350 sq cm 

51. What is the area of a square having perimeter 68 cm? [Bank Clerks 2009] 


(a) 361 sq cm (b) 284 sq cm 


(c) 269 sq cm (d) 289 sq cm 
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(e) None of the above 


52. The diagonal of a square is 4V2 cm. The diagonal of another square whose area is double that of the 
first square is 


[SNAP 2008] 

(a) 8 cm (b) 8a/2 cm 
(c) 4 K 2 cm (d) 6 cm 
(e) None of the above 

53. The diagonals of two squares are in the ratio of 3 : 2. Find the ratio of their areas. 
(a)9\4(b)9\2(c)9:5(d)9:7 

54. If the sides of a square is increased by 25%, then the area of the square will be increased by [SSC CCL 
2013] (a) 125% (b) 50% 

(c) 56.25% (d) 53.75% 

55. The perimeter of two squares is 12 cm and 24 cm. The area of the bigger square is how many times 
that of the smaller? [CTET2012] (a) 2 times (b) 3 times 

(c) 4 times (d) 5 times 

56. The perimeters of two squares are 68 cm and 60 cm. Find the perimeter of the third square whose area 
is equal to the difference of the areas of these two squares. [SSC (10+2) 2011] (a) 64 cm (b) 60 cm 

(c) 32 cm (d) 8 cm 


57. In the figure, side of each square is 1 cm. The area, in sq cm of the shaded partis [CTET2012] 


y nirsmahboob.wordpress.com 



(a) 8 (b) 9 (cj 10 fdJ11 

58. A cost of cultivating a square field at a rate of? 135 per hectare is ? 1215. The cost of putting a fence 
around it at the rate of 75 paise per metre would be (a)? 360 (b)? 810 (c)?900 (d)l 1800 

(e) None of the above 

59. The base of a parallelogram is thrice of its height. If the area of the parallelogram is 2187 sq cm, find 
its height. 

(a) 27 cm (b) 35 cm (c) 29 cm (d) 26 cm (e) None of the above 

60. Diagonals of a rhombus are 1 m and 1.5 m in lengths. The area of the rhombus is [CLAT 2013] 

(a) 0.75 m 2 (b) 1.5 m 2 

(c)1.5m 2 (d) 0.375 m 2 

61. If the diagonals of a rhombus are 4.8 cm and 1.4 cm, then what is the perimeter of the rhombus? [CDS 
2013] (a) 5 cm (b) 10 cm (c) 12 cm(d) 20 cm 

62. Angles of a quadrilateral are in the ratio 3:4:5:8. The smallest angle is 
[CLAT 2013] (a) 54° (b) 40° (c) 36° (d) 18° 

63. Find the distance between the two parallel sides of a trapezium if the area of the trapezium is 500 sq m 
and the two parallel sides are equal to 30 m and 20 m, respectively. [Bank PO 2008] (a) 20 cm (b) 15 cm (c) 
18 cm (d) 25 cm (e) None of the above 

64. One side of a parallelogram is 8.06 cm and its perpendicular distance from opposite side is 2.08 cm. 
What is the approximate area of the parallelogram? 















[CDS 2013] 
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(a) 12.56 cm 2 (b) 14.56 cm 2 
(c) 16.76 cm 2 (0"; 22.56 cm 2 

65. Floor of a square room of side 10 m is to be completely covered with square tiles, each having length 
50 cm. The smallest number of tiles needed is [CTET 2012] (a) 200 (b) 300 (c) 400 (d) 500 

66. The difference between two parallel sides of a trapezium is 8 cm. The perpendicular distance between 
them is 19 cm while the area of trapezium is 760 sq cm. What will be the lengths of the parallel sides? 

(a) 44 cm and 36 cm 

(b) 44 cm and 38 cm 

(c) 36 cm and 25 cm 

(d) 39 cm and 26 cm 

(e) None of the above 

67. The area of a trapezium is 384 cm . If its parallel sides are in the ratio 3 : 5 and the perpendicular dis¬ 
tance between them is 12 cm, the smaller of the parallel sides is [SSC CCL 2012] (a) 20 cm (b) 24 cm 

(c) 30 cm (d) 36 cm 

68. In a trapezium, the two non-parallel sides are equal in length, each being of 5 units. The parallel sides 
are at a distance of 3 units apart. If the smaller side of the parallel sides is of length 2 units, then the sum 
of the diagonals of the trapezium is [CDS 2014] (a) 10V5 units (b) 6V5 units 

(c) 5V5 units (d) 3V5 units 

69. The ratio of the length of the parallel sides of a trapezium is 3 : 2. The shortest distance between them 
is 15 cm. If the area of the trapezium is 450 sq cm, find the sum of the lengths of the parallel sides. [SSC 
CCL 2011] (a) 15 cm (b) 36 cm 

(c) 42 cm (d) 60 cm 


70. What will be the perimeter of square. If the sum of lengths of diagonal is 144 cm. 


(a) 144 cm (b) 144a/2 cm 
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(c) 288 cm (d) 228 A " cm 

71. If area of a regular pentagon is 125V3 sq cm, how long is its each side? [MBA 2008] (a) 10 cm (b) 15 
cm 

(c) 16 cm (d) 25 cm 
(e) None of the above 

72. Find each interior of a regular pentagon. 

(a) 108° (b) 105° 

(c) 103° (d) 101° 

(e) None of the above 

73. Calculate each exterior angle of a regular octagon. 

(a) 35° (b) 39° (c) 40° (d) 45° 

74. The sides of a parallelogram are 12 cm and 8 cm long and one of the diagonals is 10 cm long. If d is 
the length of other diagonal, then which one of the following is correct? [CDS 2012] 

(a) d< 8 cm 

(b) 8 cm < d < 10 cm 

(c) 10 cm < d < 12 cm 

(d) d> 12 cm 

75. ABCD is a rhombus with diagonals AC and BD. Then, which one among the following is correct? 

(a) AC and BD bisect each other but not necessarily perpendicular to each other. 


(b) AC and BD are perpendicular to each other but not necessarily bisect each other. 


(c) AC and BD bisect each other and 


(d) AC and BD neither bisect each other nor perpendicular to each other 

Circle 

76. What is the diameter of the circle having 3 cm radius? 

(a) 6 cm (b) 12 cm 

(c) 1.5 cm (d) 8 cm 

(e) None of the above 

77. The radius of a circular field is 25 m. Find the area of the field. 

[Bank Clerks 2008] (a) 125 7t sq m (b) 625 tc sq m (c) 25 it sq m (d) 135 tu sq m 
(e) None of the above 

78. A wheel makes 4000 revolutions in moving a distance of 44 km. Find the radius of the wheel. 

(a) 15 m (b) 27 m 

(c) 25 m (d) 28 m 
(e) None of the above 

79. If the area of a semi-circle be 77 sq m, find its perimeter. 

(a) 36 m (b) 42 m 

(c) 48 m (d) 54 m 
(e) None of the above 

80. A railing of 288 m is required for fencing a semi-circular park. Find the area of the park. (jc = 22/7) 

[SSC Multitasking 2014] (a) 4928 m 2 (b) 9865 m 2 
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(c) 8956 m 2 (d) 9856 m 2 
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81. The area of a sector of a circle of radius 36 cm is 72tc cm . The length of the corresponding arc of the 
sector is 

[CDS 2014] 

(a) 7t cm (b) 2jc cm 

(c) 3n cm (d) An cm 

82. The inner circumference of a circular race track 7 m wide is 440 m. Find the radius of the outer circle. 

(a) 57 m (b) 68 m 
(c) 77 m (d) 69 m 

(e) None of the above 

83. If the radius of a circle is increased by 6%, find the percentage increase in its area. [RRB 2009] (a) 15% 

(b) 12.36% 

(c) 8.39% (d) 17% 

84. The area of a sector of a circle is 77 sq cm and the angle of the sector is 45°. Find the radius of the 
circle. 

[SSC (10+2)2012] 

(a) 7 cm (b) 14 cm 

(c) 21 cm (d) 28 cm 

85. The wheel of an engine turns 350 times round its axle to cover a distance of 1.76 km. The diameter of 
the wheel is 

[SSC FCI 2012] 


(a) 3 cm (b) 3a/3 cm 


(c) 9 cm (d) V3 cm 
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86. The ratio of the areas of the circumcircle and the incircle of a square is [SSC CGL (Main) 2012] (a) 2:1 

(b) 1:2 

(c) a/2 :1 (d) 1: a/2 

87. The circumferences of two circles are in the ratio 2:3. What is the ratio of their areas? [CDS 2012] (a) 2 
: 3 (b) 4 : 9 

fc) 1 : 3 (d) 8 : 27 

88. Consider the following statements 

I. Area of segment of a circle is less than area of its corresponding sector. II. Distance travelled by a circular 
wheel of diameter 2d cm in one revolution is greater than 6d cm. 

Which of the above statements is/are correct? [CDS 2012] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

89. The radius of a circle is so increased that its circumference increased by 5%. The area of the circle, 
then increases by 

[SNAP 2010] 

(a) 12.5% (b) 10.25% 
fc; 10.5% (d) 11.25% 

(e) None of the above 

90. The area of a circle is increased by 22 sq cm when its radius is increased by 1 cm. Find the original 
radius of the circle. [SSC CGL 2007] (a) 6 cm (b) 3.2 cm 


(c) 3 cm (d) 3.5 cm 


91. Find the length of a rope by whi Sflffir that it may be able to graze an area 
of 154 sq m. (a) 7 m (b) 8 m 

(c) 12 m (d) 13 m 

92. What is the area of the larger segment circle formed by a chord of, length 5 cm subtending an angle of 
90° at the centre? [CDS 2014] 



(d) None ct tha above 


93. A man riding a bicycle, completes one lap of a circular field along its circumference at the speed of 
14.4 km/h in 1 min 28 s. What is the area of the field? 

(a) 7958 sq m 

(b) 9856 sq m 

(c) 8842 sq m 

(d) Cannot be determined 

(e) None of the above 

94. A person observed that he required 30 s time to cross a circular ground along its diameter than to cover 
it once along the boundary. If his speed was 30m/min, then the radius of the circular ground is (take 7i = 
22/7) [SSC CGL 2013] (a) 10.5 m (b) 3.5 m 

(c) 5.5 m (d) 7.5 m 


Miscellaneous 


95. What is tha total ^yojfi-sitffMoob.wordpress.com 
equilateral trinDgltsH in bribed in u. 
semi -circle of radius 2cm? [CDS 20H] 

(a) 12 ern 2 (b; — cm 2 

_ 4 

(c) cm s (d) 3-Js cm 2 

A 


96. How many circular plates of diameter d be taken out of a square plate of side 2d with minimum loss of 
material? 

[CDS 2014] 

(a) 8 (b) 6 (c) 5 (d) 2 

97. What is the area of a circle whose area is equal to that of a triangle with sides 7 cm, 24 cm and 25 cm? 
[CDS 2013] (a) 80 cm 2 (b) 84 cm 2 

(c) 88 cm 2 (d) 90 cm 2 

98. A circle of radius 10 cm has an equilateral triangle inscribed in it. The length of the perpendicular 
drawn from the centre to any side of the triangle is 

[CDS 2014] 

(a) 2.5V3 cm (b) 5-J3 cm 
(c) 10V3 cm (d) None of these 

99. AB and CD are two diameters of a circle of radius r and they are mutually perpendicular. What is the 
ratio of the area of the circle to the area of the triangle ACD? [CDS 2014] 

Wy 
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100. The area of a rectangle is 1.8 times the area of a square. The length of the rectangle is 5 times the 
breadth. The side of the square is 20 cm. What is the perimeter of the rectangle? 

[Bank Clerks 2011] (a) 145 cm (b) 144 cm 


(c) 133 cm (d) 135 cm 


(e) None of the above 
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101 . The side of a square is 5 cm which is 13 cm less than the diameter of a circle. What is the approx¬ 
imate area of the circle? [Bank Clerks 2011] (a) 245 sq cm (b) 235 sq cm 

(c) 265 sq cm (d) 255 sq cm 

(e) 275 sq cm 102.1f area of a square is 64 sq cm, then find the area of the circle formed by the same peri¬ 
meter. [MBA 2009] 

215 

(a) — sq cm 

n 

(b) — sq cm 

x 

ft) — sq cm 

V 

(d} — sq cm 

X 

W Nora erf ihe above 


103. Find the area of a square inscribed in a circle of radius 4 cm. 

(a) 32 sq cm (b) 18 sq cm 

(c) 64 sq cm (d) 25 sq cm 
(e) None of the above 

104. The circumference of a circle is 25 cm. Find the side of the square inscribed in the circle. 

m 7Z » ik” 

(b) Nous of ttia above 


105. A rectangle of maximum area is drawn inside a circle of diameter 5 cm. What is the maximum area 
of such a rectangle? 


[CDS 2014] 

(a) 25 cm 2 (b) 12.5 cm 2 
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(c) 12 cm 2 (d) None of these 

106 . The largest triangle is inscribed in a semi-circle of radius 4 cm. Find the area inside the semi-circle 
which is not occupied by the triangle. 

(a) 8Qi - 2) sq cm (b)7 (]c -1) sq cm (c) 8(71 -1 ) 2 sq cm (d) 6(71 - 2) sq cm (e) None of the above 

107 . The perimeter of a square is twice the perimeter of a rectangle. If the perimeter of the square is 72 
cm and the length of the rectangle is 12 cm, what is the difference between the breadth of the rectangle and 
the side of the square? [IBPS Clerk 2011] (a) 9 cm (b) 12 cm(c) 18 cm (d) 3 cm (e) None of the above 

108. Find the area of the largest triangle that can be inscribed in a semi-circle of radius a cm. 

(at 2a sq cm (fcj e 2 sq cm 
(c) J-a* sq cm (d) sq m 

(ef Nora of the abowe 

109. The area of a rectangle is 4 times the area of a square. The area of the square is 729 sq cm and the 
length of the rectangle is 81 cm. What is the difference between the side of the square and the breadth of 
the rectangle? 

(a) 18 cm (b) 27 cm 

(c) 24 cm (d) 9 cm 

(e) None of the above 

110. Find the area of the largest triangle that can be inscribed in a semi-circle of radius 9 cm. 

(a) 81 sq cm (b) 51 sq cm 

(c) 91 sq cm (d) 75 sq cm 
(e) None of the above 

111. Find the area of the largest circle that can be drawn inside a rectangle with sides 18 cm and 14 cm. 
[SSC CCL 2007] (a) 49 sq cm (b) 154 sq cm 


(c) 378 sq cm (d) 1078 sq cm 


112. The area of a square is twice is 392 sq cm. Find the length of 

the side of the square. [Bank Clerks 2011] 

(a) 28 cm (b) 26 cm 

(c) 24 cm (d) 22 cm 

(e) None of the above 

113. The area of a rectangle is equal to the area of a circle with circumference equal to 39.6 m. What is the 
length of the rectangle if its breadth is 4.5 m? 

[IBPS Bank Clerk 2011] (a) 33.52 m (b) 21.63 m 

(c) 31.77 m (d) 27.72 m 

(e) None of the above 

114 . Area of circle is equal to the area of a rectangle having perimeter of 50 cm and the length is more 
than its breadth by 3 cm. What is the diameter of the circle? [Bank Clerks 2007] (a) 7 cm (b) 21 cm 

(c) 28 cm (d) 14 cm 

(e) None of the above 

115. The area of a rectangle is 4 times of the area of a square. The length of the rectangle is 90 cm and the 
breadth of the rectangle is 2/3 rd of the side of the square. What is the side of the square? 

[Bank Clerks 2008] 

(a) 10 cm 

(b) 20 cm 

(c) 15 cm 

(d) Couldn't be determined 


(e) None of the above 


116. The area of a rectangle is 4 of the rectangle is 90 cm and the 

breadth of the rectangle is 2/3rd of the side of the square. What is the side of the square? 

[SBI2012] 

(a) 10 cm 

(b) 20 cm 

(c) 9 cm 

(d) Cannot be determined 

(e) None of the above 

117. The circumference of a circle is equal to the perimeter of a rectangle. The length and the breadth of 
the rectangle are 45 cm and 43 cm, respectively. What is the half the radius of the circle? 

[Bank Clerks 2011] (a) 56 cmfbj 14 cm (c) 28 cm (d) 7 cm (e) None of the above 

118. Circumference of a circle A is 1— times perimeter of a square. Area 'of the square is 784 sq cm. What 
is the area of another circle B whose diameter is half the radius of the circle A? (a) 154 sq cm (b) 156 sq 
cm 

(c) 35.8 sq cm (d) 616 sq cm (e) None of the above 

119.If the area of a circle is equal to the area of square with side 2-Jn units, what is the diameter of the 
circle ? 

[CDS 2012] 

(a) 1 unit (b) 2 units 
(c) 4 units (d) 8 units 

120.1f the circumference of a circle is equal to the perimeter of square, then which one of the following is 
correct? [CDS 2012] 


(a) Area of circle = Area of square 


(b) Area of circle > Area of square 
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(c) Area of circle > Area of square 

(d) Area of circle < Area of square 

121. A square, a circle and equilateral triangle have same perimeter. Consider the following statements. I. 
The area of square is greater than 

the area of the triangle. II. The area of circle is less than the area of triangle. 

Which of the statement is/are correct? [CDS 2012] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

122. ABCD is a rectangle. Let E be a point on AB and F a point on CD such that DE is parallel to BF. If AE 
= 3 cm and if the area of ABFC = 6 sq cm. 

Consider the following statements. I. Area of rectangle ABCD can be of the 

form pq sq cm, where p, q are 

distinct primes. II. Area of the figure EBFD is of the 

form r sq cm, where r is rational but 

not an integer. 

Which of the above statements is/are 
correct? [CDS 2012] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

123. The area of circle inscribed in an equilateral triangle is 154 sq cm. What is the perimeter of the tri¬ 
angle? (a) 21 cm (b) 42V3 cm 


(c) 21V3 (d) 42 cm 
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124.0ne diagonal of a rhombus is 60% of the other diagonal. Then, area of the rhombus is how many times 
the square of the length of the larger diagonal? 

(a) - (bf - (c) - (0 — 

5 5 7 10 

fa) None of the above 

125. The cross-section of a canal is a trapezium in shape. If the canal is 20 m wide at the top and 12 m wide 
at the bottom and the area of the cross-section is 640 sq m, find the length of the cross-section. 

(a) 80 m (b) 40 m (c) 60 m (d) 70 m (e) None of the above 

126. What is the area between a square of side 10 cm and two inverted semicircular, cross-sections each of 
radius 5 cm inscribed in the square? [CDS 2013] (a) 17.5 cm 2 (b) 18.5 cm 2 

(c) 20.5 cm 2 (d) 21.5 cm 2 

127. A square park has each side 50 m. At each comer of the park, there is a flower bed in the form of a 
quadrant of radius 7 m, as shown in the figure. Find the area of remaining part of the park. 



(a) 2346 sq m (b) 2340 sq m 
(c) 2250 sq m (d) 2155 sq m 
(e) None of the above 


128.Find the area of shaded portion if each side of the square is 14 cm. 
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l 



7 cm i 

m ■ 


14 cm 


(a) 50 sq cm (b) 45 sq cm 
(c) 62 sq cm (d) 42 sq cm 
(e) None of the above 

129 . ABC is a triangle right angled at AB - 6 cm and^C - 8 cm. Semi-circle are drawn outside the triangle 
having area x, y, z units, respectively on the sides AB, BC and AC. What is x + y - z equal to? 

(a) 48 cm 2 (b) 32 cm 2 

(c) 0 (d) None of these 

130. The diameters of two circles are the side of a square and the diagonal of the square. The ratio of the 
areas of the smaller circle and the larger circle is 

[SSCCCL2013] (a) 1:4 (b) a/2 : V3 

(c)V.al2(d)\ : 2 

131. The slant height of a conical mountain is 2.5 km. The area of the base of the mountain is 49/100jt sq 
km. Then, the height of the mountain is (a) 1.7 km (b) 1.9 km 

(c) 2.1 km (d) 2.4 km 

(e) None of the above 

132. A regular hexagon is inscribed in a circle of radius 5 cm. If x is the area inside the circle but outside 
the regular hexagon, then which one of the following is correct? [CDS 2013] 

(a) 12 cm 2 < x< 15 cm 2 

(b) 15 cm 2 < x < 17 cm 2 
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(c) 17 cm 2 < x < 19 cm 2 

(d) 19 cm 2 < x < 21 cm 2 
133.Which one of the following is a 
Pythagorean triple in which one side 
differs from the hypotenuse by two 
units? [CDS 2014] 

(a) (2n + 1, 4n, 2n 2 + 2n) 

(b) (2n, An, n 2 + 1) 

(c) (2n 2 ,2n, 2^+1) 

(d) {2n, n 2 -\n 2 + 1), 

where, n is a positive real number 

Answer with Solutions 


Triangle 


I + f6) Given that, yoursmahboob.wordpress.com 

a = 8 cm, ib = \Q cm and c - 12 cm 
We innw, that 

_ *+ 6+ c _ 8+10+15 

2 ^ ^ 2 

30 VC 
—-= 1 S ran 

2 

.% [5 as ^7cm 

cs-^-as-ioi = 5 cm 

(S - c) = (1G- IS) =3cm 
Angs = *js Cs 


{.f - b) {s- cj 
= Jts sc 7 st 5 *3 = v 1575 
= &JS3 sq cm 


2. (fr) We Jlcjow that in any trLangla "rhe sum 
of two sides is always greater than its third 
side' 1 and ,L Lhe diXFerance oT two sides is 
id ways Less than its third side"'. 

0) 2 + 3 * 5 (ii> |5 - 2j < 3 
3 f fd) -Given that, a - 6 cm i? « 4 cm 
and e = 5cm 

Required pyrimeier = (a +■ b +■ cj 

= |6 -i- 4 + 50 cm — 15 cm 
4 + (O Given LMi r area =40 cm, base 
= £3 cm and height = puipentiicular = 7 

Ana= - X Base X Perpendicular 
2 

=> 40 = I x Hg y PaiperLdicLiiftr 
2 

a rerpendituiar = — = — = 2 — cm 
14 7 7 

5+ (O Height of equHaLtiral Lrianyle 









Perimeter of an equilateral tiiupQbfrsmahboob.wordpress.com 
^ 3 s _ 3 X 2^"6 cm 

6 . la) Given: that* urea 10 sq an. 

Perpendicular = 20 cm and base e ? 

1 

Area - - X Base X Perpendicular 
2 

=&■ IQ ** — X Base X 3 D 

2 

BiSfi=lcrp 

7. id I 1 Lai cba height of the triangle he x. 

Thu, BC = 7x 


A 



Area of AAfFC 

= - Uiise X Height 
2 

1 ? 2 

= - X lx X JC = -X 
2 2 


Now r casi ? 3 SO 100 sq ra 
Cost * 1225 - — X 1225*250 sq m 
7 a 

It means jr ■ 350 =* x a 10 m 

2 

and base = 7 * = 70 m 


B. ia) In a triangle. 

Sum of tw sJd« Is always ortatw tban 3rd 

slttoJ.#., x<25+ 15 = 40 ...[!) 

DSfter*t>C* Clf CWO sides i& always it*™ than 

3rd sidei.ft, 25-]5 = ]0<* ..jOU 

Form JJqs, {i) and fill, wc got 
10 < x-f +0 


[O) According to the question, 


^o Z =3V3 


a = side 


=i » 3 4 a-« 3 x 4 

4 

A a = 3V3 

A acquired perimeter =^=Jk zVS 
= 6>6om 
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I Ot [C] Given raCiu - —: — : — 

3 4 5 

=■ 20.15:12 

Lot Inngths of cho sidos ho 20x, 1 fix find 1 2x. 

Then, according 10 ifce question, 

3Qx + 1Gi+ IB* =91 ^17x = $4 
9^1 * 

T» x _ — - 2 

47 

SmADest side - 12* = 1 2 X 2 - 24 cm 

II ■ id} Wc knew, 

$ X ftJi 

X B = - 

2 


fhfiLght] = - X b : 

2 


27 

= — = 13.5 cm 

2 

13r Ed} Area uf equilateral triangle * -- ^ 

=# 4^3 = — a* ^ = 16 fo-sWel 

4 

a a= VIE? = * cm 
13. (a> Gi-tram that, priiimofjfir = 90 cm 


3a = 90 c-tti 

J5 


so 

— = J 0 tm 
3 


[u - sid«J 


tr 

Area ® — d* ■ — x (30J 2 
4 4 

= S0QX^[ =22& ^ 
4 


sqtm 


14-f tfl} Since, the triangle is right angled. 

.'r ALL the three consecutive sides must satisfy 
Pythagoras thecirenl 

3, 4 and 5 are the sides of triangle Which 
satisfy Pythagoras theorem. 

(b* = 4 s + 3?) 

1 ■J 

A Area d>r IrifingLe = -x4 x3 = Gcm £ 

Z 

IS. In^Area of equilateral triangle 

£? m 

= - ~ A ...El} 


and periaueLer ~ 3u = y 


a = - ...(III 

3 


Now, putting the value of a from. Eq. (ii) in 
Eq. (i], we get 

$1., *,.&*/ 

4 9X4 

=? X--- =>X- r 

3^3 X 4 1 2 V 3 

=* iaV3 x =. 5 ^ 

On squaring both sides, wo got 
v 4 = 432 ^ 






yoursmahboob. word press, com 


16. [nj E.gi. Lhrt third aUin be x. 

Auij-iJE'djJiy It] Lbe quasl-iOn, 

jc + 20 = 26 

=> * = 26 - 20 = 6 cm 


/. Each equal side = =10 cm 

2 

17. (a) Let A3 — CA «■ a cm and base - b cm 
Now, area of the AABC & ^ x b X h 


A 



■b -H 


12 = 1 it b x 3 

2 

12 X 3 


s? 0 cm 


Here, BB w CD 


i? . 
2 


4 cm. 


tn right nngleri A AH! J, ryLhagurax 

thoorom, 

Afl = •! aTp 4 AO 13 =* a = 4 a ! 

® ^'10 + £ -a V§5 - £cm 
Wow P perimeter of an iRnneeles triangle 
= 2e+ b =2 X& + 8 

= 10 4 a =5 a 6 cm 


IS. (fcp) Given, area of right angled triangle 

= 24 cm^ 


1 

i 

AU 


X AB X BC = 24 
24 X 2 


6 cm 


AC 


: ^AB* 


+ BC' 


2 


JS 12 + 6* 


10 cm 















=> -X10 X A = 24 2 
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..24X2 

h =-= 4.8 cm 

10 

19. (a) According to the question, 

•h 2 V243 — a = - 

44 

2 t/81 X 3 9 a/3 a/3 a/3 

a = V9 = 3 cm 

20. (6) Let sides of isosceles triangle are 3x, 3x and 4x. 

™ „n •,. a + b + c Then, half-perimeter (s) =- 

2 3x + 3x + 4x ,. 


Given, area of isosceles triangle = 18-n/I squnits 

,/s(s - a) (s - i) {s-c) = 18 A 5 

A 5x (5x - 3x) (5x - 3x) (5x - 4x) = 18 A 5 

A 5x X 2x X 2x X x = 18a/5 

=> 2a/5x 2 = 18a/5 


=> x 2 =9 







=> x = 3 
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Third side of isosceles triangle = 4X3 = 12 units 
21 . (a) Since, AC 2 = AB Z + BC 2 
A \ 15 A \ 25 

e 20 c 

=» <25* - (IS* +■ (20)* 

=> 625= 225 + 400 

=*• 626= 625 

So, the triangular field it- right .angled: at J4. 

Area or me ncia = - * Ail * ist 

z 

-1x16x20 

2 

= ISO m 2 

So, the cost of sowing see d is ¥ 5 per sq m. 
A Cost of sawing seed far 
150 m 2 =150 K 5 
= ¥ 750 

22. Triangle are Hfuteogulor and h^nce 
Ibay are iimiUir. 

A Ratio of Lheir areas = Unlit) of square* of 
corresponding sides 

■ OH* i V? - 9:40 

23 t ft) Perimeter of A FQR & I f 2 + 3 i. 6 units 



Hew, In AE£F. 

DQ _ 1 _ PQ 

Su, 2FQ = TP 

Similarly, DF ■* k 2 jRR and BE — 2QR 
A Perimeter of ADFF =^2x0^12 unit* 
Similarly, 

Ptfrinitftei utAAUC = y. xPHricnBUn-ef A IMF 





Quadrilateral 
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24. (a) Required area = Length x Breadth 
= 15x8 = 120 sqm 

25. (d) Required area = Length X Breadth 
= 100 X40 =4000 sqm = (4 X 10 3 ) sqm 

26. (a) According to the question, 

Lx B = Area => LX15 = 300 

[L = length and B = breadth] 

L = A = 20m 15 

27. (c) Let length of rectangle = 5x 

and breadth of rectangle = 3x According to the question, 

5x - 3x = 8 => 2x = 8 

x = 4 

Length = 5x = 5x4 = 20m 

Breadth = 3x = 3x4 = 12m 

.*. Required area = Length X Breadth 
= 20 X 12 = 240 sqm 

28. (G) Let length = 2x and breadth = x According to the question, 

2x — x = 5 => x = 5 

.'. Required perimeter = 2(2x + x) = 2 x 3x = 2X3X5 = 30 cm 


29, (3) Let 1 = 4* and b = Dx yoursmahboob.wordpress.com 
Area of rectangle m 1 X h 

n, 144 a 

144 = 4 X x 9x x* = — => = 4 

30 

I — -3 Ofn And b = 1 £ cm 
FeriineLHi' of rectangle = Z [i + b) 

= 3C3 + IB) 

m2 x 26 
* 52 cm 

30, (3) 

n C 



In AABC. by Pythagoras Theorem 
(AH) 7 = (AC) 7 - (SC) 7 


(ab) - Jodj® - O) 2 


v3l9 


BuquLced area. = Length X Breadth 
= 9^31? sq m 

31. ((?) Area of rectangle lie:=: between 40 cm 3 
and 4& ext?. 

Now, one side = 5 cm 
Shire, area c^rinot be less than 40 Cft?. 
Hence, other side cannot be less than 
40 

— — = B cm 

5 

Sinre, area Cimiiot be greater than 4b erri 2 , 
Hence, ochar side cannot be greater than 
45 a 

— — fc g cm 

5 

L \ Mirumum value of diagonal 

= i/b 7 + 5* - V88 = 943 cm 
Maximum valua of diagonal 

= Ja 2 + 6 2 = VlM = 10 3 cm 


32. (a) Length of rectangle = 40 m Let breadth of = x 
Then, according of the question, 

(40 + x)15 = 40 Xx => 600 + 15x = 40x=> 25x = 600 x = 24 m 

33. (a) Let the length of rectangle = L m 

.". Breadth of rectangle = B m Using conditions from the question, 






L-B = 23 ( i) 
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2 (L + B) = 206 

L + B = 103 ... (ii) 

On adding Eqs. (i) and (ii), we get 2L = 126 

=> L = 63 m 

=> B = 103 -63 = 40 m 

Then, area of rectangle = LX. B = 63 X 40 = 2520 m 2 . 

34. (c) Let length and breadth of a rectangle is x and y. Then, as per first condition, 
(x - 5) (y + 3) = xy - 9 => xy-5y+3x-15 = xy-9 => 3x-5y = 6 ...(i) 

As per second condition, 

(x + 3) (y + 2) = xy + 67 => xy+3y+2x+6 = xy+67 => 2x+3y = 61 ...(ii) 

On multiplying Eq. (i) by 3 and Eq. (ii) by 5, then adding, we get 

Qjc - 15p = 10 
=* lfljg + 15y =305 
4 10x= 323 

=> *=“3 = 17 

19 


Hence, the length of rectangle is 17 m. 35. (a) Let the width of the rectangle = x units Length = (2 x + 5) units According 
to the question, 


Aw — + Q 

^ 7& - 2.V* + &x 

^ 2X 2 + 5x - 75 - D 

=V a* 2 + 15* - tOx - 75 -O 
=* -5(2* + IS =0 

_ . -15 

=> x = & And- 

£ 


Width cannot be negative. 



Width = 5 units 
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Length = 2x+5 =2x5+5 = 15units 
Perimeter of the rectangle 
= 2(15+5) =40 units 36. (d) Given that, 



2 

Area of rectangle = 2a = 1X b 
=> ix jb = 2a 2 = Ixa 
=> i = 2a 

Now, In AACD 

AC 2 = AD 2 + CD 2 = a 2 + 4a 2 = 5a 2 Side of square (AC) - av5 
Hence, area of square = (av5) = 5a 

37. (c) According to the formula, 

Percentage increase in diagonals = 5% 

38. (6) According to the formula, 


■/ Percentage increase in sides = 10% 





... Percentage increase in diagonals = wXOUrsmahboob.WOrdpress.com 

39. (d) Let length of the rectangular field = 7x m and breadth of the rectangular field = Zx m According to the question, 
Area of rectangular field = Length x Breadth => 3584 = 7x X 2x 
=> 14x 2 = 3584 => x 2 =5 A 5i = 256 14 
=> x 2 = 256 => x = 16m 


/. Length of rectangular field 


= 7x 16 = 112m and breadth of rectangular field 


= 2X 16 = 32m /. Perimeter of rectangle 


= 2 (Length + Breadth) 


= 2(112+ 32) = 2 X 144 = 288 m 

40- (0 Awarding to Ihe question, 

1 _ b 

3 [l + to) 10 

=> 101+ lDh P IBi =3- RlmlQh 

I 10 b 

=:■ —=s — = — 

b B 4 

i b m 5 : 4 

Hence, calm qf length and breadth of a 

rectangle is 5 : 4, 

41, (b) Givmi that, J = Eh 

[Here 1 ^ langch and jb = breadth] 
Decrease in Length ■ Half of the IQ cm 

= - x 10 = 6 cm 

2 

increase in hrcadio = Half or me 10 ctn 

= - * 11> = 5 cm 

3 

Increase in the area = (70 4 5J = 7B sq cm 
According to the question,, 

(i- Si (b + 5} ^ tb +■ 7S 



, , , . voursmahboob.wordpress.com 

43 r [a) Area of t±ie carpet - Area m trie room 

« a X G a 48 sq m 


75 3 

Width of the carpet- - —— -m 

1Q0 4 

Longth of the carpet 


(“"I) 


ss 3 fi St 4 = 64 m 

Gofit of carpeting* = G4 x 20 = ? 12S0 

43. (d) = 2Q cm, ^ = 2GO &q cm 

/- h) = 200 = IP cm 

20 

Now, ^ = 2GD y ~ = .240 sq cm 

B 

= 10 drn 

4 = a«Wa4c m 
10 

Perimeter cf new rectangle h 2(^ * 

- 3(24 * 10) tt 3 K34 ~SS cm 

44. [a) Given that, / '"160 m, h - 45 m and 

x s 3 m 

■ * - ■ 160 rn — 


“3 m 


&y thff fbnnuls 

.". Area of path = Zx {i I b - 2x) 

(160 4 46 - 6) 

= fi * 199 = 1194 sq m 
Required cost = (1194 X 4) = T 5970 
45 . (to Area to be paved with briefcs 


= 5 X 1-QO 4 4 X RD - 4 >£ 5 - 
5 rn 


sod nr 


4 in 


1 

1 

mum S 

1 WUMUUUUik 


1_ 


loo in 


-BQm- 


So, cost of lying briclca 

- HW X 10 =T SOOD 

46. (0 Area nf the rectangular field 

32375 _ ' 

a ■ e 325 sq m 

15 

According lei The question, 

{L K ■ S25 (C = length and fi - 
=S- L X 25 = BZ5 
r B25 


hreadthl 


25 


— 33 m 



















47. (e) Distance travelled by A in 15 s 
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_ S2 x 15 _ ygursmahboob.wordpress.com 
60 



.m 


.m 


Diagonal uf Uhj = l 3 rn 

i/if 2 + i z = IS 

f + ^ = (00 

Uistanct travellfed bv i? in lbs 

17m 

6D 

=S- J 4 ft-n 17 m 
On solving ftqs, (l) and <U}, 

(/ + p$ Z = / 4 + 21b 

=> K80 = 109 4 2 tb 

=» iao=aib 

=> Jfi = eo 

Area - SO sq m 

2000 

4fl. (a) RarimetBr of the field = = 400 m 

75 

=> 2(t+ 4=400 

■* 4 3*) = 400 

=s Ex m £00 

, = 200 

8 

. J . Required difference - [3 jc 3x) 

™ 2s 1 *> 2 x 25 = 50 rn 

49. (a) Original breadth of 3'ecLantfle 

720 ?a 
■b -^ 24 cm 

30 

Now, are* of rectangle 

a-KTSO-WO™* 

4 

length of ractangLc — = 37.3 cm 

24 

.\ H&w perirnaier af rectangle = 2 (1 + b) 

* 2(375 + 24) 2 ;*61J5 = 123 cm 

50. (tf Required area * a 2 = £2d) 2 [a ■ side] 

= 400 sq cm 

51. (d) According to the quBEtiaru. 

Ab = BB 


- = BS 


La = side] 


i — a 17cm 

4 


.-. Required area - - fl 'J)' ■ 200 sq cm 

52. (a) Diagonal of square = -J2 a [a = side] 
4 aiis 


a = -I cm 






Now,, aroa of square = a 2 = (4) 2 2WsmahboolKmrdpm88.com 
ii-ide l>1 a EqLxuiB whose area is Z x ] 6. 

4 = 32 ^32 =*& = 4-^ 

Now, diagonal or hew square 

= -y’S-fl “ TiS X 4 t/ 2 “ 0 cm 


53- m;i Let the diagonals of the squares JUe 
2x and. 2*. 

. „.*> ■ 1 / 2 ( 3 *]? 3 

Ratio of thear areas --— ■ — 

i/atzxr 4 

= 9:4 


S4. (c) Required increment 



[by Technique 2] 



= &02B% 


5S. (d) We know thgt. 

Fdrinseier of square =■ 4 x Side 

+'. 4 x a = 12 [far smaller square] 

=> a 3 

Area of smaller square 

= 3 X 3 = 13 cm 2 ...(e) 


Now, 4 K b - 24 [for bigger square] 

=i h = & 

*-Area of bigger square 

= f X fi = 36 qm a = 4 X & on^ 

= 4 x Aroe of smaller square 

[from Eq. 0}] 

Hence, area of bigger square is 4 tunes lhal 
Of smaller square. 

56. Id B] » — s 17 era 
4 

. BO 

and a-, m — ■ 15 cm 

^ 4 

v*! and 02 ero sidesl 
According xo mo question, 

Area of the third square 

= 1(171? -(15) 2 J 


= <17 + 155 (17 - 155 
-32.X 2 
= 64 at\ cm 

let ih = Side af The iJmd square, 
Accoidiug to The question, 

C^3 a = 64 sqcm 
a s = vo4" = S cm 
FerimeLer of lias third squbire 
**4 X - 4X8 -32 cm. 



57. (c) 
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A 















8haded part ABCD tan be viymir&mabboob.wordpress.com 
AA BD + A BCD 

{ where hij 5s commofi base and 
AH end CE are respective heights 

So, ares can calculated try finding the 
area pf tivo triangles and adding them. 

** Area of shaded region 

= Area of AAUD + Area of &BGD 

= -AJJXISD + -C£xUD 

2 2 

= Ix3*4-i--x£x4 = 6-f-4 
2 2 
= LO sq cm 

i 21 5 

58 r Id Area of the field --- 1 ? 9 hec 

J35 

= an-™ m 2 [1 hec = 1Q0QQ m^] 

Side pf the field * JwOOO - 3TO m 
Perimeter of the Held = 4 x 300 = ! 300 m 
Now, tysi $f putting cl foftCS irOUTld fiyld 

= iaoo x2L = ?ano 

100 


59. la> Wo knrjw. 

Area of parallelogram = Base x Height 

Let height = B end hase = 3e 



3s 


According Lo the quesiLium 
h K a * 21S7 


'2a d 


■■ 2187 

El 87 


= 729 


‘m a = 27 cm 

65. Area of rhomhua = X d> 

2 


- » M 1 N 15 - 
2 


0.75 rrr 
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61. m Perimeter of rhombus 

- Z^jdi 4 d/ - 3 E) 2 ■+ (1.4) 2 

= £ J&3UQ4 4 1M = 2 = 2 x b = 10 cm 

62. £flj Lei First angle = 3x 

Sacond angle = 4 x 
Third angle = 5x 
and fourth ii«gle = Ax 
We know 3x4 4s 4 4 Sx = 360* 

=> 20.x - 3BQ a 

* x=16* 

Measure of smallest angle 

= 3Utf = 3Xl8° = S4 e 


63, ^q) According in the qunstLoiv 


- -20 m- - 



Area = -(7&0 4 £0) X h 

3 

=* 50b = 500 X Z 

mm. h » 2.0 cm 

64. (£) Area of parallelogram = Base X Haight 
= flJ06 x 2DB = 16.76 cm 2 

66. (C3 Area of square room — (IQ) 2 ^ 100 sq m 
= 100 x tXQftf sq on 
= 100 X 100 X 100 sqcm 
2Jow, area of Lile = £50} E = 50 X 5U sq cm 

Mumher of tilfifi needed 

Area of square room 
Area of die 

100 X 100 X 100 
= — “ 4BQ 1 

60 x 60 

Hence, 400 tiles win he needed. 

66^ (a) Lei ihe two parallel sides he a and to. 
According Lu Liie quesLiaa], 
a - b= B 
t- 


.03 



and 


(a+ b}X 19 =760 


a 4 jb = 40 X 2 
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=$ a # h -a a[) 

From Eqs. (1) and (Uh wa get 


2a = Bfl 



= 44 


ftmd Ecf. \>i], wc gel 
a - fe ■ 8 


ij = d fl = 44 E = 3 5 c m 
a - 44 cm end b “ 36 cm 


67. 


{£?) Let the sides of trapezium be Bx Emd 3^, 
respectively. 

According to the question, 


- X [5x + 3x)Xl Ssa 3B4 

2 

_ 304 K 2 G4 _ 

=* Hx = - => k = — = !H cm 

13 8 

Length cl smaller of the purahel sides 
= B X 3 = 24 cm 


6&. (&) In ABCF, by Pythagoras theorem, 

D 2 C 



BF = 4 cm 

A5 w Z + 4 + 4 ^ 10 cm 
N&W, in flACF, AC 2 - CF a + FA 2 

^ AC 2 = ^ +■ tl 3 => AC = n'4b cm 

Similarly, ItfJ = JSs cm 

Sum of diagonals 

AC -I- BD » v^5 + a/45 = 2%/45= Bm' 5 cm 


60- iiij Let the Lengths of parallel sides axe 
3x end Zx. 

We know that, 

Ajeu of trapezium - - [Sum of Lite paraLlel 


sides? X Distance between them 

~(3x + Zx? 15 * 450 => 75* = 900 

3 


BOD 

k = — = 12 cm 
7& 

Suio of thjc parallel side? = Qk + 2?r? 


= 5x = 5 > 13 =00 ceu 


70- £&) J,0L \b« diayoEial of squsr* = d 


According to the question, 

Sum of tba diagonals ■ d + d - 144 
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=s 3d = 144 

d = 72 cm 

Mo r «V, diaqongL of squero = a-fi. 

■=* sVa«- -- 72 


i ?2L ft = . 

Perimeter of square = 4a 


iK Il x 


£ 

= 144-J3 cm 


£ 


71. (d) We know that, 


n5. 


Area of regular pentagon - Da* 1 — [a - side] 

4 

According to the question, 

4 5</3 

e — 1G cm 

72. (fl) Each exterior angle of regular pentagon 
E 

- Each Interior angle 

= 18Q* - Exterior an^le 
= 1 SO" - 73* = 10&" 

73- id) Each c^crior angle of regular octagon 

=M!=^ 

8 

74. (eD In parallelogram, 

df 4 df =2(7*4 h*J 



d* 4 (H)f =aCf?4 4 144) 
=> .^-2*203-100 

^ d*-41@ - 100 »31B 

=* d- VSTr 

C? = 17.7& cm =^-cf > 10 

75. (fl 



A0tZJ is a rhombus. 

AZ? ~ SC = CD =? £?A 
And diagonals bisect each other at right 
angles. 

A Option (c) is correct. 








Circle 
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76* (d) Radius ; 


D1 amntr yoursmahboob. word press, com 


/.Diameter = 2X Radius 
?, X 3- = 6 cm 

77. [ft Required area - itr^ - ji k ^ x ^ 

= it X25 X 2b = ti26ltsq fid. 

78. [e] JJlsignco cowod In i molutkm 

e* -“II m 

4000 

According io me question, 

2 Jtr = 11 => — X r = 31 
7 

11X7 

r =-= 1.75 m 

44 

79. [aj Avoiding te the question, 

Area at' saml-cireta = 77m 

1 


2 


77 

77 X 2 X 7 

23 


r = 7 m 

.". Cireurnfarscaca of semi-circle = J ir +■ £r 


= (^1 4 %}f 


-(H”- 


SR m 


ftO. (ft) let the ra-dLuit of the pork be. r, then 
W + 2 F = 2&9 
(it -I- 21 r = 2fiS 

r2fifi 


(?*»}-■ 


b6 


2EB X 7 

=> f --; 

36 

A Area of the park = - Hr 3 
2 

1 S3: 

= -X —X 56X56 

2 7 

-493S 

fit. (d) Croesi area of Ewtor = 72m cri^ 

or JE£^. a 72]c 
SR0 D 



30 X30 


Now, length of arc 

tlrfj n X 36 X 20 n , 

--=-— 4 ig cm 

1S0 B ISO 3 











82. tan. JUdiu* of outer cirri* yoursmahboob.wordpress.com 
r — Eadius of inner circle 



According to the question, 

2jtr = 440 

440 440 44D X 7 

=s. f =- 


22 

2X — 

7 


34 


= 70m 


Clearly, 


M- r=7 
U - 70 - 7 

R = 70 + 7 i 

83. ;il) Given ihul, A = 0 

According to the formula 
Percentage increase in area 


77 m 


too J 

(2 XG + —1% 

l JQ0 J 


Lby Technique 2] 


-03+0.30)%- 13-30% 
84. (ID Let the radius of circle - r cm 
Acecrdkrtg to the qiiiratSun, 

Area of sector = 77 cm 12 


y 

3fiO u 


X ?£?’ = 77 =? 

_2 _ 7 7 X 7 X S 
ZZ 


X tcf^ = 77 


45° 

300* 

^ r = 14 cm 


8G„ [eft Distance Cuvcfcd in 1 found 
_ Tetal DUtancg 

To!41 routid 
_ i.yfi x 1000 

350 

176 

- ■ m 


35 

„ 1.76x100 

2%r - -cm 


35 

Er = Diameter = 


tTfiOO x7 


ZZ X 35 

e. If30 cm 

86. fti Ratio of rhe areas of the circumcircie 
and incirde of a square 


(Diagonal) 3 ft _ £5ideX vZ) a 


(Side)' 1 1C 


I5id^ 3 


Z QT2 : 
1 


1 
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8Tr fir) Let- the radii, of two circles are j-| and r% r 
respectivEly. 

Q\smtx, 

Cimjmforence off 1 si circle _ B 
Circumference of 2nd circle 3 

_J _4 

3Hr £ 3 p £ 3 ( j^ J 3 

M Atup Tat tirdo _ 

Area of 2nd circle 



SB. fc) [- We know char, area qf segment (FflQP) 
= Area of sector {UFRWt -An*tfAOPQ 
1 a . 

--- -j- smo 

360 2 



So, the area of a segment of a circle is always 
leas than area of its correapnnding sector. 

IT. Distance travelled hy a circular wheel of 
diameter 2d cm in one revolution 

= 2 X ■m Xd±±S 2 Bd 
which is preatcr chan 6d cm, 

S9. [t) Increase in circumference of circle = f?% 


, Increase In radius Is also 0% 
Kow r increase in area of circle 

i+— 1* 

100 j 

whom, a = Lncreaso in radius 


*= <Za 


[by Technique 2) 


( 2 


:bxfa+ = 1025% 

\ 100 } 


9Q. fcj Lei original radius be r. 

Thrtn r flrcnrdla^ lo the ^uftstlnn r 
ie (r 4- 1)^ - it/' ^ 22 
=> it x Hr 4 l) E - r 2 ] = 2Z 

=3 — * fr + 1 + rj (r + 1 - r) ■ 22 

7 

= 3 - 2 r - 1 - 1=7 ^ 2 r = B 

B _ 

. . r k — t- 3 cm 

2 

91. (ft) length, of the rape ■ Radius of circle 
According to ttie question, 

Ti/ =s 154 


^ 154 X — = 7 *7 = 49 
22 

■ ^49 






93. In AAOB. AO = QiJ =± r ^ s °^^ b00b - W0rd P reSSC ° m 



Bv Pythagoras theorem,. 

{a 3 - ? + ? 


g 3!j 

r = •• cm 


a 


Now, area oF sector A OB ■ —-— X nr A 
360 & 

ga °«jTy £b ^5* 3 

® k Jl x ® cun 

360" 2 S 

Now, area of minor segment 

= area of sector - area oF triangle 

_25» r* _E5n a5 _^ 25ii-50 ^ 

a 2 B 4 l. a J 

Area of m^jor segment » Area of chela 

- Area of minor sagmcrct 
P&1C - 50) 


- nr J - f' 25fl 5D 1- 2Slt - 

l e J 2~" 

100 h 25ic * 50 75 ir + 50 


9 


B 

= —(3m+ ft 

5 


B 




cm 


93. tfr) Tt» TTiiips takes 3600 s for 1-4.4 Itm 
The man will laXe 38 s. for 
144 *RE 3S2 


3G0O 


1000 


km — 353 m 


Now. nLrnini Fere rice of circular field 

= 332 m =* 3icr - 352 m 

2X •— >i r = 3E2 r-&Gn) 

7 

Thonsforo, a™ of iho ri&ld = %r ? - 


22 t 

= ™ *56 sc56 =fl sc22 >c56 m z 
7 

= SB5& aq m. 

94. r.wt ch* radfue of circular r^jd = r tea. 

30 i 

Speed of person in. m/s = — = - jno/s 
60 2 


According Lo i.ha question, 

- —— = J D ^ 4 Xj - — 4 r = JO 

1/2 1/2 

=* ^4 X y -4^ J- = 30 




£3 25-4)r = 30 (B5]r-30 

r = — -15 m 

as 









Miscellaneous 
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9S- [d? Since, A's AOS.BOC and COE arc 
•qutt&ur&L. 

Sides = Scrri 

y^3 ? 

New, total urea = 3 X —- (Side]*" 

4 



4 

96. [fi} Area of square plate = (Side)* 

= ~ 4^ 

^ icd 7 


Area of circular plate = 




V Number of square plates 

4X4 

;r--“ b 

TCd 3 * 

4 

Since,. nearest integer vaiua is 5. 

97. [&) Given that, a = 7 r fi - 24 and tf = 25 

Semi-perimecer of triangle 

a -I- b + c 7 -r £4 i- £S 5G 

=-=-= — = 23 cm 

2 2 2 

According to the qucsiLou 

Area ai circle = Area of triangle 

= -js($ di (s ■ £} tS ™ d 

= ^St28 - 7JC2S - 34)08 - 2® 

= ^ETse aTit 4 x 3 - Vto 6S = 84 on" 

2 

98. (d) CLrcumradius = “ X Height 

„ . . 1QX3 „ e 

Height = —-— = iSffli 

So, loncjth of perpendicular drawn 
from centra a 15 —10 - 5 cm 

Area of drde 


99 * ib) Required ratio = 


Area of A ACD 














= n 
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it r y ' 


1 X Zr X r 

2 


100, (b) Area of square = = 2fl s 

= 400 sq my 
Ajou of rutlungjB 

- 1.8 K 400 - 72 D sq cm 
Let length and breadth of rectangle be 
5jc and jf F raspacELvely. 

Than, according tn the quAS-tiem. 

bv x y = 720 

=i s 73D =s x* = — = 144 

5 

A x = VI44 = 12cm 


Barimeter of recuungla = 2 (5x + jtf = 1 2x 
- 12 X 12 = 144 cm 

101, (df) Diumctot c-L' thu circle = 13 +■ 5 = lBCffl 

, t. .. Utemewr 18 

A Kgdaus =-= — = 9 cm 

2 2 

Area oftHe circle = ilt s = — x 9 ? 


2E4.57 sq cm 
[approx] 


32x01 1782 

7 ^ 7 

= 255 sq cm 
103. [tfl Area of square = 04 sq cm 

(Side) 7 ±± G4 [a ■ side] 

A SLda ±± VG4 - 8 cm 


Aor-arding ta the question 

=* E*d- = 4 x 8 =* r = 


4 X B _ 16 
211 Tt 


A Area of tha circle 

„ v 10 u ie £5ti 

= Jl X — x — =;-sq cm. 

It It It 

Fast Track Method 

GL^on than, a = 64 sq cm [by Technique 4] 
According to the fbraouJa. 

4a 4 XG4 

kyqi.]]ittd iiiRLi = — =-=-sq cm 

nun 


103. for) Fast Track Method 

Hera, r = 4 cm Iby T*chfiLcm& b\ 

Required area = Zr 2 = 2 x 4 2 = 32 sq cm 
V DlKOBtar =? Diagonal of square 
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rrm u 


= - x B 2 = ^ = 32 sq cm 


z z 


104. <|3) Circumference of the tlroL-e = Zur = 2 b 


= Z6 

2n 


According to the formula. 
Side of inscribed square 


» r£ = 25 X £ 


2 S 
25 


— _cm 

reJz 

105- AwO) ba the rectangle Inscribed in tho 
circle 0 1 diameter 5 cm. 



Diameter = Diagonal of rectangle 
X'crw, ler x and y be tbe lengths and 
breadths of rectangle, respectively. 

NW'InAAflD 
j^b 1 * 4 ajt* - 
=» ** + y* -35 

Sinw, tboy form Pythagoras theorem 
So, x - 4 and y - 3 
Area of rectangle =3x4 = X2 cm 2 

106. (Q) According to the formula. 



Area of semi-circle = m —— = S n 
2 2 

Eltqulnd answer = Sir - 18 

= tt[it -2) sq an. 

IOTp (|j) Perimeter of square = 72 cm 

.% Perimeter of rectangle 
72 

-a — - 3G cm 

2 

=* 2 X [I * b} - 3S 

[J and h are dimenjsion of rectanglel 

2 X (12 + ft - ae 







yoursmahboob. word press, com 


=> 12 + b= 18 

A b =S IB - 12 = 6 cm 
7i£ 

And side oF square = — ^ 1B 
4 


A Difference between breadth of the 
rectangle and side of the square 
™1B-5 = 12 cm, 

LOS. [b] Area of the largest triangle 





sr| cm = ^ sq cm. 


109. icb Accordhig to- the question, 

Area oi racungl# - 4 x 7£9 
=> 81 X B -4 X 7ZE 

A B « 4 X 0 w 3 G cm 

Aree of squere ■ 72 B 

^ a d = 729 fe^ Bide] 

fl = J t 73fl e 27 


A Required difference = B - a 

-27 = 9 cm 

110. (fl) Triven th.BC. r ±= 9cm 

Required area - - X Ease X Height 

£ 

S= 1 X 1 ft X 9 ■ SI sq OH 



111. lb) Radius of circle {rj = - X 14 = 7 cm 

2 



18cm 















A Area of the circle i 


x ^ yptiEsmqhbqob. word press, com 

7 


— l 54 cm. 

112. (ccj According to Line question, 

Araa of square = 2 X 392 

=* = 7S4 [a = side] 

a * V?ii & 2S cm. 

113. Ed) LeL the rodiiia of ihe circle be r. 
Perimeter of given circle = 39 JG m 

_ 7X3GJ6 

ZZxZ 


2*f = = 


fi-3 m 


22 

Area of circle = — X 63 X S3 

7 

87318 


124.74 m 2 


Now, area of a rectangle = Area of a circle 
JX 5-124.74 =* J x 4.5 ^ 124.74 
r 12 +.74 


4.B 


= 27.72 m. 


114. td) Let breadth of the rectangle he b. 
Then, length = |b 4- 3) 

According lo the question, 

lib + b + 3) = to =* Zb ■+ 3 = £6 


2h = as 


£3 

h — — - 11 
2 


r* = ' 


^49 


A Breadth =11 cm 

Length ■ (11 4 3\ = 14 cm 
A. Area of the circle ■ Area of the rectangle 
itr 2 = 14 X 11 

14 X 1J X 7 , 

22 

A. r = -JAB - 7 cm 

a BImm*t*r = Ha = ?. x 7 = 14 cm, 

US. Cc5 Lot side of square he ,v. 

2 

Breadth of the rectangle = x 


90 X - X 

3 




a, x =90 x - x 1 = IE cm 
3 4 

116. [ej hut thy side of thw square By x m. 

2 

A Breadth of reciangle = x cm 

3 


According to the question, 

“ 2 - 90 X -x 
3 


4x L 


4x = B0 =5 


* = — = 15cna 


11*7, tfr) According to th& Question 

2itr = 2{45 t 420 = 2 X 88 

2n 


r ■ 




1 

-r ■ 
2 


2 X SB X 7 
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■ = 14 cm. 


2 x44 

IIS. (fl) Given, area of the square - 7534 sq cm 

csiae) 2 = 7fl4 

.-. side = -/t84 = zs cm 

Atxordiny la the question*. 

Qm im feren ce of a circle A 
4 

= 1 — X FeritneLer ef square 
7 
II 


2lCn a^K4 X 23 
7 

11 X 4 X 23 X 7 

4 ^ --■ = 

7 x 22 x 2 


28 cn% 


Now, diameter of another circle = - r, 

£ 


= - x 2B = 
2 


14 ern 


14 


Radius of rirdw F = — = 
2 


; Vcm 


Area of circle F = = — X 7 X 7 

7 

^ 154 sq cm. 

119- (tf Area of thB circle =s Araa of the square 
= (Sidfif 

nr s =(B^ r jE) 2 

=* nr 2 = 4it 

a 4n a 
=5 r == —« ■ 4 

fr 

=* r ss 3 units 

r \ Diameter of cLrd-c td) =2xr=2x2 

= 4 units 

120^ (c) Lot the radius of a cur do is r and a bo 

the length of the side of a square. 

Givan r circumference af a circle = 
Ferimacer of a square 
=&■ 2JEr = 4a 


JT 

a - r 
2 


157 r 


n/' « 314r* 


Kdw, area of the circla ■ 
and. are a of the square 

[4,, = a? = 2.4049 r e 

*\ Area of circtf: > Area of squares. 

121. (a) Jet the radius of circla is V and a sida 
of a square is. "a\ then given condition 

2lCr - 4a = 


nr 

2 


9JB6/ 2 


/- aim of squere 

( nr 'f n 2 !^ 

U J 4 

and. arBaof circle = Hr ? = 3.14 r 2 


- 2 . 461 ^ 
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and ie-t the -side of equilateral [rianqie L? x. 

Then, given condition, 


3x = 2kf => x 


2nr 

3 


Ar«a Of MpllaMnl (riflftgla = — 

A 9 



lB^r 2 


Hence, Area of cLrde > Atbr of square 
> Area of equilateral triangle. 


122- (a) 



Given chat r 

Area of \BPG = B cm 2 
t 

-*3s<JrX-B=>;r = 4 cm 
2 

In &3FC, BF^ = 4 2 + f = Ifl tB 
iiF 2 = 

=* £P s 5 

r\ Atieaolriectiin.rjle AflOIpg 2 =cm 2 . 

winch is cif the form pq z , 

While the area of EBFD cannot be the 
form of r E cm E 


inscribed in e equilateral triangle 


123. (b) Wr know that, t he radius of a circle 

2^3 

Where,, a be the length of the aide of eh 
-equilateral triangle. 

Given that, area of a circle inscribed in an 

equilateral triangio = 154 cm 5 

^154 


•fej 

(A) 


1D4 X7 _ [7)E 


33 

tj = 4 3 >>3 ait 
Perimeter of an equilateral trianqln 
= 39=3(14^) 

= iZ^3 cm 
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124. [dl Left one diagonal be x. 

Than, ol\uai diagonal - f §2^11 = — g n 

lioa j 5 

Area of rhombus 

1 w w 3x 3 ‘i 
s-XxX — = — X 

2 5 10 

3 

* — K (square of Longer diagonal! 
10 

3 

Hen™, area of rhombus is — times . 

10 

125. (&) Let length of crnss-HECtinn be x. 
Aswreting in Ehe question, 

—(20 +■ 121 X x ~ 640 

Z 

1(33 «- MO 

2 

ISjs: = 640 .’. x = 40 m 

126. (tf) Araa between square and aeml circles 
a Area nf square - 2 fArea of semi-circle} 



10 cm 


= 100 - 7B5 = 215 crcr 

127, [ffj As Tour quadrants mate a circle:, 

Era 



Area of part without flower bad 
» Area of square - Area of circle 

= [<5^-[y* 7 * 7 )] 

= [Zb00 - 154J = Z34b sq m 
.'. Area of remaining part ~ 2346 sq m. 

125. (d) Area of shaded pert = Area of square 

— Area of in circle 

= \{Uf ~ ? 2 x?x 7] 
i 7 J 

= (19B - 1&4) = 42sq cm. 







las, EO M AAZJC 
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0V pfyLhagoiab LheoiBm, 
BC 3 = AC Z 4 HA 2 
AC Z = fl4 -i- 3 ft 


BC = 10 cm 

Nmv, area of semi-Cirde 


- x s. 
BJI 


£ 

_ £ 


. JT - ■ 1 1G* Z 

Area of frerm-cjrcle ■ y a-cm 

2 

* P , S51C 2 

Area of fverm-cjrcle - z --cm 

a 

Kow, VttiuQ of 

f3JE ^ 16*^ 25H n 

x 4 y - z - -+- --= 0 

\Z Z } Z 

130. Ed) Diagonal of a square ~ \Z X Side 

A Hatio of area of smaller circle to Larger 
circle 

sf 

1 . l 

Krt 


•■ it ) 


Hare, r — Diameter of smaller circle 


= 1:2 

2 
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49 ? 

131. id!) Area of has© of mountain - ntm 



, J . Height of mountain 
= JcHaiU hei ghl ) 3 - [Radius of base ? 2 
- ~ (G.7J 2 - £4 km 

132. = QA = ndlxa 

Alan, dAQB = $0 a = SO 3 j 

and ^ fAE? = Z DJ3W = 60* 


A 



.% AAtJB is an equilateral triangle. 

Than, AB = 5 cm 

So, area x » Area of cLrcla - Area of hexagon 
* n T * - 

2 

= (vr-i-S 

7 R 

= 7Bn7-6435~ 13.BE cm* 

133- [rf) By hat and trial method. 

Put, n w £ in option (d) 

= Hz xarf- Mat* + u = ». 3 . a 

Which satisfy pythagoras theorem and on© 
side diffares from hypotenuse by 2 units. 
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Chapter 

35 


Volume and Surface 

Area 


Volume and surface area are related to solids or hollow bodies. These bodies occupy space and 
have usually three dimensions length, breadth and height. 

Volume 

Space occupied by an object is called the 'volume’ of that particular object. It is always measured 
in cube unit like cubic meter, cubic centimetre etc. 



For example If length, breadth and height of a box are 9 cm, 4 cm and 2 cm respectively, then 
Volume of the box = Length x Breadth x Height 

= 9x4x2=72 cm 3 


Surface Area 









Surface area of a solid body is thmmM?MW®!#®§§!F om 


together. Surface area is measured in square unit like 
square centimetre, square metre etc. 

For example A cube has 6 surfaces and each surface is in a 
square like shape. Therefore, its surface area will be 
6a sq units, where cr is the area of each surface of the 
cube. 


K 

\ 




\ 

1 \ 


a 


Cube 

A solid body having 6 equal faces with equal length, breadth and height is called a cube. Infact, each face 
of a cube is a sauare. 



♦ Volume of the cube = cf 

♦ Lateral surface area of the cube = Act 






















♦ Total surface area of the cube = 6c roursmahboob.wordpress.com 


♦ Diagonal of the cube = a-j3 where, a - Side (edge) of the cube 

Ex. 1 The diagonal of a cube is 12 y[3 cm. Find its volume and surface area. 

Sol. Let the edge of cube = a 

According to the question, 

Diagonal of cube = a-M 
So, aj3 = 12 A =><2 = 12 
Volume = a 3 = 12 3 = 1728 cm 3 
Surface area = 6a 2 = 6 x (12) 2 = 6 x 144 = 864 sq cm 
Ex. 2 The surface area of a cube is 486 sq cm. Find its volume. 

Sol. Let the edge of cube = a 
According to the question, 

- 4St> =» p 5 - — - 81 
6 

a “ JSi - 9cm 

Volume = a® = 9 s = 9X9X9 = 729cm 3 


Ex. 3 The surface area of a cube is 1350 sq cm. Find the volume of the cube. 


Sol. 


Let each aide of the cube — a 
According to the question, 

6a 2 -1350 

+ \ a ^ 

Volume = -a 1 - 15 3 


13flJ 
6 

= 15 


- 225 


= 3375 cm 3 


Cuboid 


A rectangular solid body having 6 rectangular faces is called a cuboid. 
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♦ Volume of the cuboid = bh 

■f Lateral surface area of a cuboid = 2 ( + b)h 

♦ Total surface area of the cuboid = 2 ( b + bh + h) 

+ Diagonal of cuboid = J 2 + t? + fi 2 

where, = Length, b - Breadth and h - Height 

Some other cube or cuboidal shaped object are as follows. 

Room 

A rectangular room has 4 walls (surfaces) and opposite walls have equal areas. 

♦ Total area of walls = 2 ( + b) x h 
■f Total volume of the room = Ibh 

*■ Area of floor or roof = x b 

where, = Length, b = Breadth and h = Height 



Box 























A box has its shape like cube or can hold or contain, is called the 

capacity of the box. Infact, capacity is the internal volume. 



♦ Surface area of an open box 

= 2 (length + breadth) x Height + Length x Breadth = 2x(+b)xh + x b «- Capacity of box = (- 20 {b - 20 (h 
- 2f) where, t = Thickness of the box 

♦ Volume of the material of the box 

= External volume - Internal volume (capacity) = bh-{ -2t)(b- 2t) {h - 2t) where, = Length, b = Breadth and 
h = Height 

Note For calculation of any of the parameter, lenght, breadth and height should be in same unit 

Ex. 4 Find the volume and surface area of a cuboid 18 m long, 14 m broad and 7 m high. Sol. 
Volume of the cuboid = Length x Breadth x Height Here, length = 18 m, breadth = 14 m and height = 7 m 

= 18 X 14 X 7= 1764m 3 Surface area = 2 (lb + bh + lh)= 2(18 x 14+ 14 x 7 + 18 x 7) 

= 2(252+ 98+ 126) = (2 x 476) = 952 sq m 

Ex. 5 What is the length of the largest pole that can be placed in a room 11m lone, 8 m broad 
and 9 m high? 



Sol. Length of the longest pole = Length of the diagonal Here, 




















i = 11 CL „ b - 8 m and A = 9m yoursmahboob.wordpress.com 

= Jf* + + i 1 

- Jli 2 + S s + 9 2 
= Jl2l+ 64+81 
= v/5efl = x f4x96,5=2v^5m 


Ex. 6 A wooden box measures 10 cm x 6 cm x 5 cm. Thickness of wood is 2 cm. Find the volume of 

'l 

the wood required to make the box. Sol. External volume = 10x6x5 = 3 00 cm 


Internal volume (/ - 2t)(b - 2t)(h - 2t) = (10 - 4) X (6 - 4) X (5 - 4) 

'l 'l 

= 6x2x1= 12 cm Volume of the wood = External volume - Internal volume = 300- 12 = 288 cm 

Ex. 7 The length, breadth and height of a cuboid are in the ratio of 6 :5 :4 and its whole surface area 
is 66600 cm . What is its volume? Sol. Let length = 6x, breadth = 5x and height = 4x According to the 
question, Total surface area = 66600 


3{tt+ !>h + = 

=> X 5r + 5e X 4ar + ftr X 4r)= #6600 

=» 14at a = 68600 =* = 450 

148 

* - JtiO - J2x225 - 18^ w 
Then, length (f) = 6 X 1 &J2 - 9<k/2 cm 
Breadth (ft)• 5x I5V2- 75^5cm 
Height (M = 4x 1SV5= 

Volume = l X ft x ft = 90 J2 x 75-72 x 60-/2 
=■2 x 90 x 75 x 8lW§ 

= 13500 X SOj2 = 810000-75 cm 3 


Ex. 8 The area of 4 walls of a room is 520 sq m while its length and breadth are 15 m and 11 m, 
respectively. Find the height of the room. Sol. Here, I = 15,6 = Hand h = ? According to the question, 
Area of four walls = 520 

2(1 +b)xh = 520 => 2(15+ 11) X h = 520=>52fc = 520 ft = 10 m 

Cylinder 


A cylinder is a solid or hollow body that is formed by keeping circles of equal radii one on another. 
Apart from this, a cylinder is formed by rolling a rectangular sheet also. A cylinder has three surfaces 
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Jop 


-2r 


fC 

i \ 

£ O 




Si 

b 

BoLlom 


|—S 

i 


Solid cylinder 


♦ Curved surface 

♦ Bottom Top 

Solid Cylinder 

♦ Volume of cylinder = Area of base x Height = 

*■ Curved surface area = Perimeter of base x Height = 2 nih 

*■ Total surface area = Curved surface area + Area of both the circles (top and bottom 
surfaces) = 2 Jtrfi + 2 ki 2 = 2 nr(z + h] 
where, r = Radius of base and h = Height 

Hollow Cylinder 


Thickness = (JFf — r) 



R (oxtsmai j r (Internal 

radius) radius) 

Hollow cylinder 

















If cylinder is hollow, then ♦ v 0 \um S mm&$fftMp£48i8§mftin e - Inner volume = jchCR 2 - r 2 ) 


■f Curved surface area = Curved surface area of outer surface + 

Curved surface area of inner surface 

= 2 nRh + 2 Ttrf! = 2 iOi(R + r) + Total surface area of hollow cylinder 
= Curved surface area + Area of both top and bottom surface 
= 2nh{R + i) + 2n(R 2 -r 2 ) 

where, R = External radius of base, r = Internal radius of base 
and h = Height 

Ex. 9 Find the volume, curved surface area and the total 

surface area of a cylinder with diameter of base 14 cm and height 80 cm. 

■ A 14 

Sol. Her*. r - - -—ein Anri h » 80cm 

2 2 

Volume = = -x-x-K 80= (22 x 1 x 7 x 801 = 12320 cm 5 

T 2 2 

oj Li 

Curved surface area =■ 2ifA =2 K-X — X BO 

7 2 

- (44 x 80) - 3520cm 3 

Total surface area = Curved surface wea+ Area of both top and bottom surface 

- SiifA + + r) 

= 2x ^ x — x (S0+ 7)= 44 x lx W = 3S2Stm 2 
7 2 

Ex. 10 How many iron rods each of length 14 m and diameter 4 cm can be made out of 0.88 
of iron? 


Sal, Here?, r * A m „d h m$W ahboob - word P ress - com 
100 

Volume of 1 rod = flt r^k = ?? X ^ X ® X 14—22 X ^ X ^ X 2 
7 100 100 50 50 

44 

2500 


11 i 
— fn 

625 


Here, r — and is divided by 100 to- convert into metro 


Volume of iron rod =* 0.8ft m £ 

Number of rods ■ 0,88 x .^5 ™ 50 
11 


Ex. 11 A hollow cylinder made of wood has thickness 1 cm while its external radius is 3 cm. If 
the height of the cylinder is 8 cm, then find the volume, curved surface area and total surface 
area of the cylinder. 


jR- 3 cm 



Sol. r = Index radius = External radius - Thickness = 3 - 1 =; 2 cut 
A Rjequired volume = r 2 )^ H? X ft (3 2 2 2 ) 


Curved surface ftrc.t = 2Jth (R 4 r) 

±3x-sigy5 = 1??? &q cm 
7 7 


Cone 

Cone is a solid or hollow body with a round base and pointed top. It is formed by the rotation of 
a triangle along any of the side. 
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A 



+ Volume ■ - x Base area * Height* - nr*h 

3 3 

+ Slant height |) = Jr 2 + /r 
+ Curved surface area = kt = itrjr* + Ji 1 

+ Tbtfll surface aree = Curved surface area + Area of base 
= *rt -I- Itr* = ij 

where, r = Radius of bore, h = Height «id = Slant 
height 

Frustum of Cone 

If a cone is cut by a plane parallel to the base so as to divide the cone into two parts upper part 
and lower part, then the lower part is called frustum. 



Frustum of cone 


■* Wume = — (r* + H?- ■+ nffl 
3 

+ Slant height 0 = Jfr 2 * r] 2 


■f Curved surface area = Ji(fi + r) 

+ Total surface area = n{(r + R) +r 2 + fi 2 } 















where, r = Radius of top, R = Slant height 


Ex. 12 The diameter of a right circular cone 


is 14 m and its slant height is 10 m. Find its curved surface area, total surface area and volume. 


So i. 


14 

Here, r = — = 7 M BQjd i - 10 m 
2 

22 

Curvedaurfacearea, = J?nT- X 7 X 10=22 K 10= 220sqm 


r = 




Tbtalsurface area =■ *r(r + l)= — X 7 (7 + 10}= 22 X 17 = 374 sqm 

Volume = - = 1 nr 3 x Ji s ~= - x — x 7 x 7 x JlO* - 7 3 

3 3 ^ 3 7 

= - X22X T J100- 49= — 7&1 tu 3 
3 3 

Ex. 13 Find the cost of colouring the total surface of the right circular cone in example 15, if the 
rate of colouring is 14 paise per sq m. 

Sol. Calculated, surface area in example 10— 374 &q m 

14 

+-, Required armt = 374 x- 

100 

= T 52.50 

Ex. 14A frustum of a right circular cone has a diameter of base and top 20 cm and 12 cm, re¬ 
spectively and a height of 10 cm. Find the area of its whole surface and volume. 





Sol. Given. R - 10cm : r * ^cu^mA^rrmlWlcmiD.wordpress.com 
Slant bcigtLt fJ) - Jh 2 + (R - r) 2 


- v'io 2 + (io «) 2 * V l0D + 16 
= Jnfi= 10.77 cm 

Whole eurface area ^ Tt(R 2 + r 2 # iN + H) 

« ^ (100 + 36 + 10 x 1H77 + 6 x 1077) 

(136 + 107.7+ G4S2) 

G7B3.W 
7 

Volume = (V ? 2 + r 2 

3 


a — X am, 32 : 
7 

Tift 


3ftDsq t;in (approx.) 
+ Rr) 


i fi 

»' == x ~ fiOD + 36 + 60) 
7 3 

= -x-x 1963 

= = 205.33 cm* 

21 


r= 6 cm 


XL 1 



z\ 


-A 


10 cm 


Sphere 

A sphere is a three-dimensional solid figure, which is made up of all points in the space, which 
lie at a constant distance from a fixed point. That constant distance and fixed point are respect¬ 
ively called the radius and centre of the sphere. Infact, a sphere is like a solid ball. 



+ Volume of the sphere - | itf 5 

Total surface area = 4™^ where, r - Radius 


Hollow Sphere or Spherical Shell 


Its both external and internal surfaces are spherical and both the surfaces have a common central 
point. 
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* Volume ul holiuw sphere = ^ n(B? - r 3 ) 

3 

Internal surface area = 4 itr 2 
External, surface area * iuSp 

where, Ji = ExternaJ radius and r = Interna, radius 


Hemisphere 

It is the bait part of a sphere, 

+ Volume of the hemisphere = ^ 

+ Ihtal surface area = 3 xr 2 
+ Curved surface area = 2 nr* where, r = Radius 



Ex. 15 Find the volume and surface area of a sphere of diameter 14 cm. 


Here, r = Tern 

4 a 

Vahune = - kf 

= ix^x7x7x7= 4 * 22 x - = 1437.3$ cm 3 
3 7 3 

Surface area = 4x1^ 

= 4 x — x 7 x 7 = 4 x 22 x 7 = fllGsii cm 


Ex. 16 Find the volume, curved surface area and the total surface area of a hemisphere of radius 
7 cm. 







SdL Here, r = 7cm yoursmahboob.wordpress.com 

Volume = £ w 3 =-x. —*7X7X7= — - 49 = 718,68 cm 3 
3 3 7 3 

Ciurvfid surface arsn * 2nr 2 
S3 

■ 2x— k7x7«44x 7» 30S &q cm 

Total surface area* 3TCT 3 
32 

= 3 X-X 7X 7=3 X22X 7 = 462 cm 


Ex. 17A hemispherical bowl is made of steel and 0.25 cm thick. The inner radius of the bowl is 
5 cm. Find the outer curved area of the bowl. 

SoA* Inner radius = 5cm 
Thkknwe ■ 0*25 cm 
Outer radius = 5.25 cm 

Outer curved surface area. = 2 nr 2 = 2X — X 525 X 5.25= ^13- 75 

7 7 

* 173>25 eqcm 


Ex. 18 The radius of a spherical balloon increases from 7 cm to 14 cm as air is being pumped into it. Find 
the ratio of surface areas of the balloon in the two cases. Sol. When radius = 7 cm 

Then, surface area = 471q 

When radius = 14 cm 

Then, surface area = 47ir2 

.". Ratio of surface areas = 47tr[ 2 : 47tr2 2 = q 2 : r 2 2 = 7 2 : 14 2 = l 2 : 2 2 = 1: 4 

Prism 


A right prism is a solid whose top and bottom faces are parallel to each other and are identical polygons 
that are parallel. The faces joining the top and bottom faces are rectangles and are called lateral faces. The 
distance between the base and the top is called height or length of the right prism. 




A 
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D 



F 


Topnjrtacn 


C 


■f Volume of prism = Area of base x Height of the prism 
♦ Lateral (vertical) surface area = Perimeter of base x Height of the prism 
*■ Total surface area = Lateral surface area + 2 x Area of base 

Ex. 19 The base of a right prism is a square having side of 10 cm. If its height is 8 cm, then find the total 
surface area and volume of the prism. 

Sol. Given, side =10 cm and height = 8 cm Now, 

(i) Total surface area = Lateral surface area + 2 X Area of base Now, lateral surface area = Perimeter of the 
base X Height 

= [10 + 10 + 10 + 10] x 8 = 40 x 8 = 320 cm 2 Area of base = Area of square =10X10= 100 On putting, 
these values in formula, we get Total surface area = 320 + 2 x 100 = 320 + 200 = 520 cm 2 (ii) Volume of 
the prism = Area of base x Height = lOx 10x8 = 800 cm 


Pyramid 


A solid whose base is a polygon and whose faces are triangles, is called a pyramid. The triangular faces 
meet at a common point called vertex, 


"A pyramid whose base is regular polygon and the foot of the perpendicular from the vertex of the base, 
coincides with the centre of the base, is called a right pyramid.” 
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Ex. 20 The base of a pyramid is a square whose side is 10 cm. It’s slant and vertical heights are 
13 and 12. Then, find the total surface area and volume of the pyramid. 

Sold Civen h skle- 1G cm and height- 13 cm 

(3) TbtaJ surface area = LatoraJ curtate area + Area of the baw --.(i) 

Now s 

Literal surface area = - x Perimeter of the hase x Slant height 
2 

= - X (lDx i)y 13 
£ 

= — x 13 = 260 cm 1 
2 

aud area of the base - (aide) 8 ■ (10) a « 100 
On putting these above values in Eq,(L) p to get 
Total surface area * 26C +■ 100a 360 cm 3 

(ii) Volume of the pyramid ■ - x Area cf b&se x Height (vortical) 

- i k 10 x 10 x 12- 100 x 12 - 400 am 3 
3 3 

Fast Track Techniques 

to solve the QUESTIONS 

Technique^ 


If length, breadth and height of a cuboid are changed by x%, y% and z% respectively, then its 
volume is increased by 


X+ y+z + 


xy + xz + yz , xyz \ 

{ioo) z r 










Note Increment in the value is taken is taken as negative Positive result 

shows total increment and negative result shows total decrement 


Ex.21 If all the dimensions of a cuboid are increased by 100%, by what per cent does the volume 
of cuboid increase? Sol. Here, x = y = z = 100 


According to the formula, Percentage increase in volume 


L 100 iqoJ 


■[ 


100+ 1004 MO I 100 * 100 + too X loo + 100 x too | 100 x 100 x 100 \ % 


100 

3^ + 10000 4 10000 4 10000 + lOOOOOO'L 

100 10000 J 

300 + ^0000 + JOO 
100 


= (300 + 300 + 100)?%= 700% 

Technique® 


[ioor 


if side of a cute or radius (or diameter) of sphere is Increased by x%> 

11x100% 


then its wlume increases by 


fl+ — ) -i 
t 100^ 


Ex. 22 If side of a cube is increased by 10%, by how much per cent does its volume increase? 

Sol. Here, * - 10 

According to the for mult h 


[fl* 

x 

f - l] x 100% 


Toe 

> \ 

(l + 

10 ^ 

| - lj X 100% 

\ 

100.J 


if 

- l x 100%- 


10 J 

J 

1331 

-ll 

x 100% 

.1000 

J 


(1.331 

-1) 

x 100% 

(0-331 

X 100)% = 33.1% 


sH- 


100 % 
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Technique® 

if height of a cylinder is changed by x% and radius remains the same, then the volume changes 
by x%. 

Ex. 2 3 If height of a cylinder is increased by 4%, while radius remains unchanged, by how 
much per cent volume increases? Sol. Here, x = 4 

According to the formula, Percentage increase in volume x = 4% 

^fechrique^ 


If radius of a cylinder or edge of a cube or radius of sphere is changed byx% and height remains 
unchanged, then volume changes by 



Ex.24 If radius of a cylinder is increased by 10%, while height remains unchanged, by what per 
cent does the volume of cylinder increase? 


$oh 


Here, x = 10 


According lo tbe lortmila, 
Percentage increase in volume J 


-I- 



x W + 


LD x 103 

100 J 


%- 21ft 


Ex.25 When the radius of an sphere is increased by 4%, what per cent increase takes place in 
surface area of sphere? 


Sol. Here, x = 4 

According lo Lbe formula. 

Percentage increase in area 




100 


ft = aieft 


(Technique® 











If radius of a cylinder or cone is 
by y%, then volume changes by 


100 loo* 


Ex.26 If radius of a cylinder is decreased by 4%, while its height is increased by 2%, then what 
will be effect on volume? 


Sol* Here, x = - 4 and y = 2 
According ta tte forttiula* 

Net effect ou volume = 


2i + y + 


100 100? J 

2 x H) + 2 4- + 2 * 2 H) + <~ 4 ) 8 * 3 1 % 

100 100 s J 


[begativa sigii ebowfi that tharc ta a dattaas* in vdlntno] 
% 


1 


= |-8t2i.i^ + 32 


100 100?. 

= |- 6 + 0 + 0.0032| %= - 5.99% (decrease) 


Technique^ 


if in a cylinder or conet Height and radius both change by x%, then 

t 3 


4 ( ,+ isi ) 3 


volume changes by M+™ -1 


x 100%. 


Ex. 27 If in a cylinder, both height and radius increase by 100%, by what per cent does its 
volume increase? 

ML Here, i =■ 10 

According to the formula. 

Percentage increase in volume 


ift+ —f - 

■llxt 00 %»[fl*—f- 

1 x 100% 

[l 100 J 

J [t lroj 

J 


= [C2J 3 - 1] X 10096= (S - 1) X 10096 = 7O096 


Ex.28 By what per cent does the volume of cylinder decrease, if there is 100% decrease in its 
radius and height? 















M Here, * - - 100 yoursmahboob.wordpress.com 
Acootdiag to the formula, 


Percentage dwnsM in volume ■ 


fl + — 1 - 

l tool 


x 100ft 


i.fcSfil'-i 


100 


1 


X 100% 


fflgn b indicates dflcrww] 

= [U - i) 5 - l] K 100% = - 100% 

it two mtaaiirlng dimension* which ar* Included In the surface area of a cube h 
cuboid h sphere, cylinder or cone are increased or decreased by j% and &% r then the 
surface area of the figure will increase or decrease by | £ t- y + ~~ 

[take positive sign far Increase and negative sign for decrease] 

Ex. 2 9 When each side of a cube is increased by 20%, then find the increase in total surface 
area of a cube. 


$oL Here, x = p = 2Q% 

According to the formula, 

Tbtel surface nnea= x -I- y +■ 1% 

L 100 J 




( 


«.2° 

100 


Technique 


Three cubes of metal whose sides are x, y and z respectively, are melted to form a new (bigger) 
cube, if there is no loss of weight in this process. Then, side of new cube will be 

^ +y 3 +z 3 


Ex. 30 The sides of three cubes of metal are 30 cm, 40 cm and 50 cm respectively. Find the side 
of new cube formed by melting these cubes together. 










&«J. Haro, * = 30, y = 43wykwisfifthboob.wordpress.com 
Side of new cube = ^c a 4 y a j a 

- t (+ (60)* 

= ^27000+ 04000+ 125000 
-^210000 
= GO cm 


Multi Concept 

QUESTIONS 

1. A tank is 7 m long and 4 m wide. At what speed should water run through a pipe 5 cm broad 
and 4 cm deep, so that in 6 h and 18 min, water level in the tank rises by 4.5 m? 


(a) 12 km/h (b) 10 km/h (c) 14 km/h (d) 18 km/h 


w (fr) Volume ol water flown into the lank 

= Length ol tank x Breadth of tank x Heighl of weler rise 
-7x4x45 
= 136 ft? 


Time S h 18 m 


-[ 9 *foh 


“i 

10 


Let the length of water flown through pipe be * m 
Then, 

Vofun* of water flown through pips ■ Volume ot water flown In the tank 

* x— x — ^ 126 

100 100 

126 x 100 K100 
=>■ jf =- 

5X4 

= l£6x 5x 100m 
126x5x100 


1000 


km 


Speed of wale* llowinfl = Lgigi1 ^ °* water ** own 

Timatatefl 

_ 126x 5x100 _ 126x5 

1000x 03 

ID 


= lomvn 


63 











2. A water supply tank as shown M&Hftused in a house. 5 members use 
full tank for five days. If three members use the tank full, how long the tank works for proper 
supply? 

(a) 10.5 days (b) 12.5 days 


(c) 15.5 days (d) 8 days 

(b) Water available In the tank 

- VbM m of con# + Volume ol cylindef 

W - 

J 

Hera, r = 7 

/>, - Height ol cow - 3 
end = Hei^it of cylirdef = 10 

«!x — x{7j a x6 + — x(7) 2 x10 
3 7 7 

>ix22x56+££x7xl0 

3 



= 4 io.ee +1540 

-196066 m? 

v5 member’s use live days ■ 195Q06fn? water 
.‘.6 member's use 1 day -195066/5 
1 member use 1 day -195066/ 6x5 
Daily use of 1 member - 7110264 m 3 

Number of days lor two members - ■ 12.6 days 

7610284 x 2 


3. A milk tank of following dimensions used to carry the milk to the milk booth. If 50 tanks used daily, then 
find the consumption of milk at milk booth. 

(a) 185766.66m 3 (b) 105775.66m 3 (c) 155766.66m 3 (d) 125766.66 m 3 













** (d) Mik lark capacity = Votime ol two hemisphere + Volume ol cylinder 

M- inf 3 + m^b 
3 

d 55 w * 

3 7 7 

= -* 22 x 7*7 + 22 x 7 e 
3 

= 22 x7 2 x - =2515.33 m 3 
3 

.-. Daily consumption erf milk art bocrih 

= (MiK in ot>e tank) x ^Number of tanka; 

=2&l&33 x 50 = I2&7e&66 Iff* 


4. Marbles of diameter 1.4 cm are dropped into a cylindrical beaker containing some water and are fully 
submerged. The diameter of the beaker is 7 cm. Find how many marbles have been dropped in it, if the 
water rises by 5.6 cm? 


(a) 50 (b) 150 (c) 500 (d) 550 


(b) v Volume of raised water in cyllndericaJ beaker 

- - —x-x-x£lG- SlSOcnt 3 

7 2 2 

and volume ot a marble ■ - nr 3 

3 7 3 


[here, r ■ - and b ■ 56] 
2 




Ncrw, 

Number of marbles se Volume ol a marble - Volume of cylindrical beaker 
Number of marbles = of cylindrical beato 

VWume ol marble 

Number ol marbles = 2166x3 =150 
4.312 


Fast Track Practice 


Cube, Cuboid, Room or Box 










1. The side of a cube measures 9 cm W cube (in cm)? 


(a) 5 A 3 (b) 7V3 (c) 9V3 (d) 3V3 (e) None of the above 

2. The diagonal of a cube is 2 A 3 cm. Find the surface area of the cube. 

(a) 15 sq cm (b) 18 sq cm 

(c) 25 sq cm (d) 24 sq cm 
(e) None of the above 

3. If the total surface area of a cube is 6 sq units, then what is the volume of the cube? [CDS 2013] 
(a) 1 cu unit (b) 2 cu units 

(c) 4 cu units (d) 6 cu units 

4. If the volume of a cube is 729 cu cm, what is the length of its diagonal? 

[CDS 2012] 

(a) 9a/2 cm (b) 9V3 cm 
(c) 18 cm (d) 18V3 cm 

5. Find the surface area of a cuboid 10 m long, 5 m broad and 3 m high. 

[Bank Clerks 2008] 

(a) 105 sq m (b) 104 sq m 
(c) 170 sq m (d) 190 sq m 
(e) None of the above 

6. The surface area of a cube is 726 sq cm. Find the volume of the cube. 


[SSC (10+2) 2008] 
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(a) 1331 cm 3 (b) 1232 cm 3 
(c) 1626 cm 3 (d) 1836 cm 3 

7. The volume of a cuboid is 1989 cm , while its length and breadth are 17 cm and 13 cm, respectively. 
Find the height of the cuboid. 

(a) 9 cm (b) 4 cm (c) 14 cm (d) 7 cm (e) None of the above 

8. Three cubes of sides 1 cm, 6 cm and 8 cm are melted to form a new cube. Find half of the surface area 
of the new cube. 

(a) 243 sq cm (b) 463 sq cm 

(c) 486 sq cm (d) 293 sq cm 

(e) None of the above 

9. The maximum length of a pencil that can be kept in a rectangular box of dimensions 8 cm x 6 cm x 2 
cm, is [SNAP 2012] 

(a) 2VI3 cm (b) 2 A 14 cm 

(c) 2- A 26 cm fdJ10V2cm 

10. Internal length, breadth and height of a rectangular box are 10 cm, 8 cm and 6 cm, respectively. How 
many boxes are needed which can be packed in a cube whose volume is 6240 cu. cm.? [CTET 2012] 

(a) 12 (b) 13 (c) 15 (d) 17 

11. A metal box measures 20 cm x 12 cm x 5 cm. Thickness of the metal is 1 cm. Find the volume of the 
metal required to make the box. 

(a) 550 cm 3 (b) 656 cm 3 

(c) 660 cm 3 (d) 475 cm 3 

(e) None of the above 


12. How many cubes of 3 cm edge can be cut out of a cube of 18 cm edge? 


(a) 63 (b) 432 
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(c) 216 (d) None of these 

13. A cube has each edge 2 cm and a cuboid is 1 cm long, 2 cm wide and 3 cm high. The paint in a certain 
container is sufficient to paint an area equal to 54 cm . Which one of the following is correct? [CDS 2014] 

(a) Both cube and cuboid can be painted 

(b) Only cube can be painted 

(c) Only cuboid can be painted 

(d) Neither cube nor cuboid can be painted 

14. The whole surface area of a rectangular block is 8788 sq cm. If length, breadth and height are in the 
ratio of 4 : 3 : 2, then find the length. [SSC CCL 2008] 

(a) 26 cm (b) 52 cm 

(c) 104 cm (d) 13 cm 

15. If the areas of three adjacent faces of a cuboidical box are 120 sq cm, 72 sq cm and 60 sq cm, respect¬ 
ively, then find the volume of the box. 

(a) 820 cm 3 (b) 720 cm 3 

(c) 750 cm 3 (d) 750 cm 3 

(e) None of the above 

16. The capacity of a cuboid tank of water is 50000 L. Find the breadth of the tank, if its length and depth 
are 2.5 m and 10 m, respectively. 

(a) 2 m (b) 4 m 

(c) 9 m (d) 6 m 


(e) None of the above 


17. The paint in certain container is to 9.375 sq m. How many bricks of 

dimensions 22.5 cm x 10 cm x 7.5 cm can be painted out of this container? 

(a) 100 (b) 200 

(c) 50 (d) 175 

(e) None of the above 

18. What are the dimensions (length, breadth and height, respectively) of a cuboid with volume 720 cu cm, 
surface area 484 sq cm and the area of the base 72sqcm? [CDS 2012] 

(a) 9, 8 and 10 cm 

(b) 12, 6 and 10 cm 

(c) 18, 4 and 10 cm 

(d) 30, 2 and 12 cm 

19. The volume of a cube is numerically equal to sum of its edges. What is the total surface area in square 
units? 

[CDS 2012] 

(a) 12 (b) 36 (c) 72 (d) 144 

20. If each side of a cube is decreased by 19%, then decrease in surface area is 

[Hotel Mgmt. 2010] 

(a) 40% (b) 38.4% 

(c) 35% (d) 34.39% 

(e) None of the above 

21. If the side of a cube is increased by 12%, by how much per cent does its volume increase? 


(a) 40.4928% (b) 50.5240% 


(C) 60 . 3292 % (d) 30 . 4928 % 
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(e) None of the above 

Cylinder 

22. Find the volume of a right circular cylinder of length 80 cm and diameter of the base 14 cm. 

(a) 1400 cm 3 (b) 1553 cm 3 

(c) 12320 cm 3 (d) 13320 cm 3 (e) None of the above 

23. The diameter of the base of a right circular cylinder is 14 cm, while its length is 40 cm. Find the total 
surface area of the cylinder. [Bank PO 2007] 

(a) 2068 sq cm (b) 1825 sq cm (c) 1925 sq cm (d) 2160 sq cm (e) None of the above 

24. If the lateral surface area of a cylinder is 94.2 sq cm and its height is 5 cm, then find the radius of its 
base.(7t = 3.14) 

[Hotel Mgmt. 2009] (a) 5 cm (b) 8 cm (c) 3 cm (d) 4 cm (e) None of the above 

25. A rod of 2 cm diameter and 30 cm length is converted into a wire of 3 m length of uniform thickness. 
The diameter of the wire is [CLAT2013] 

(a) 2/10 cm (b) 2/VIO cm 

(cJI/VTOcm (a; 1/10 cm 

26. What is the height of a solid cylinder of radius 5 cm and total surface area is 660 sqcm? [CDS 2012] 
(a) 10 cm (b) 12 cm(c) 15 cm (d) 16 cm 

27. What will be the curved surface area of a right circular cylinder having length 160 cm and radius of the 
base is 7 cm? 

[Hotel Mgmt. 2010] 


(a) 6020 sq cm (b) 5052 sq cm (c) 7045 sq cm (d) 7040 sq cm (e) None of the above 


28. The ratio of the radii of two heights is 5 : 3. The ratio of their 

volumes will be 

[Railways 2007] (a) 4 : 9 (b) 9 : 4 

(c) 20 : 27 (d) 27 : 20 

29. The curved surface area of a cylindrical pillar is 264 sq m and its volume is 924 m . The ratio of its 
diameter to its height is 

(a) 7 : 3 (b) 3 : 7 (c) 7 : 6 (d) 6 : 7 (e) None of the above 

30. If height of cylinder is decreased by 8%, while its radius remains unchanged, by what per cent does the 
volume decrease? 

(a) 4% (b) 6% (c) 8% (d) 10% (e) None of the above 

31. If the radius of a cylinder is increased by 25% and its height remains unchanged, then find the per cent 
increase in volume. [Bank PO 2009] 

(a) 56.25% (b) 52.25% 

(c) 50.4% (d) 60.26% 

(e) None of the above 

32. If the radius of a cylinder is decreased by 8%, while its height is increased by 4%, what will be the 
effect on volume? 

(a) 11.9744% (decrease) 

(b) 11.9744% (increase) 

(c) 12.4678% (decrease) 

(d) 12.4678% (increase) 


(e) None of the above 


33. A drainage tile is a cylindrical smm^W^msiM'butsidc diameters are 4.5 cm and 5.1 
cm, respectively. What is the volume of the clay required for the tile? 

(a) 6.96tu cm 3 (b) 6.76tu cm 3 

(c) 5.76ju cm 3 (d) None of these 

34. The diameter of a roller is 84 cm and its length 120 cm. It takes 500 complete revolutions to move once 
over to level a playground. Find the area of the playground (in sq m). 

(a) 1632 (b) 1817 

(c) 1532 (d) 1584 

(e) None of the above 

35. A cylindrical pillar is 50 cm in diameter and 3.5 m in height. Find the cost of 
painting the curved surface of the piller at the rate of ? 10 per sq m. 

[Bank Clerks 2010] (a) ? 50 (b) ? 68 
(c) f 98 (d) ? 55 

(e) None of the above 36. A piller 14 cm in diameter is 5 m high. How much material was used to construct 
it? [Bank Clerks 2010] 

(a) (77 x 10 2 ) cm 3 (b) (77 x 10 4 ) cm 3 (c) (77 x 10 5 )cm 3 (d) (77 x 10 3 )cm 3 (e) None of the above 

Cone and Frustum of Cone 

37. The curved surface area of a right circular cone of radius 14 cm is 440 sq cm. What is the slant height 
of the cone? 

[CDS 2012] 

(a) 10 cm (b) 11 cm (c) 12 cm (d) 13 cm 

38. The diameter of base of a right circular cone is 7 cm and slant height is 10 cm, then what is its lateral 
surface area? 


[CDS 2012] 
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(a) 110 sq cm (b) 100 sq cm 
(c) 70 sq cm (d) 49 sq cm 

39. What is the whole surface area of a cone of base radius 7 cm and height 24 cm? 

[CDS 2014] 

(a) 654 sq cm (b) 704 sq cm 
(c) 724 sq cm (d) 964 sq cm 

40. What is the volume of a cone having a base of radius 10 cm and height 21 cm? 

(a) 2200 cm 3 (b) 3000 cm 3 

(c) 5600 cm 3 (d) 6600 cm 3 

41. The diameter of the base of a cone is 6 cm and altitude is 4 cm. What is the approximate curved surface 
area of the cone? 

(a) 45 cm 2 (b) 47 cm 2 

(c) 49 cm 2 (d) 51 cm 2 

42. The volume of a right circular cone is 100 n cm and its height is 12 cm. Find its slant height. [Bank PO 
2008] 

(a) 13 cm (b) 16 cm 
(c) 9 cm (d) 26 cm 
(e) None of the above 

43. If the volume of a right circular cone of height 9 cm is 48 7t cm , then find the diameter of its base. 


(a) 8 cm (b) 4 cm 


(c) 7 cm (d) 11 cm 
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(e) None of the above 


44. Shantanu's cap is in the form of a right circular cone of base radius 7 cm and height 24 cm. Find the 
area of the sheet required to make 5 such caps. 


(a) 5000 sq cm (b) 2750 sq cm (c) 3000 sq cm (d) 2700 sq cm (e) None of the above 


45. The radius of the base of a right circular cone is doubled. To keep the volume fixed, the height of the 
cone will be 


[SSC (10+2) 2012] 


(a) hat of the previous height 
anc-thind of the previous height 
fej one-fflurlh al lh& previous hetghE 


(d) -= times af the previous height 

-J2 


4 b Th*a diamEtcr uf h right circular is 
14 while its slant height 33 $ m r Find 
the volume of ihc cone. 


w 49 *' 112 m* 

3 

(c) - ? —= m a 

4S 1! -J3S 


m 

m 


50 * ^ frT 3, 


fej Norn of tha ahova 


47. The frustum of a right circular cone has the diameters of base 10 cm, of top 6 cm and a height of 5 cm. 
Find its slant height. 

(a) i/29 cm (b) 3V3 cm 

(c) VT3 cm (d) 4V3 cm 


(e) None of the above 

48. The frustum of a right circular cone has the radii of base 4 cm, of the top 2 cm and a height of 6 cm. 
Find the volume of the frustum. 

(a) 115 cm 3 (b) 156 cm 3 
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(c) 185 cm 3 (d) 176 cm 3 
(e) None of the above 

49. A cone of radius r cm and height h cm is divided into two parts by drawing a plane through the middle 
point of its height and parallel to the base. What is the ratio of the volume of the original cone to the volume 
of the smaller cone? [CDS 2014] 

faj 4:1 (b) 8:1 

(c) 2:1 (d) 6:1 

50. If the ratio of volumes of two cones is 2 : 3 and the ratio of the radii of their bases is 1 : 2, then the ratio 
of their heights will be 

(a)3\8(b)8:3 

(c) 9 : 2 (d) 8 : 1 

(e) None of the above 

51. The ratio of the radius and height of a 

2 A cone is 5 : 12. Its volume is 314— cm . Its 
7 slant height is (a) 18 cm (b) 13 cm 
(c) 16 cm (d) 15 cm 
(e) None of the above 

52. If the height of the right circular cone is increased by 200% and the radius of the base is reduced by 
50%, then the volume of the cone 

(a) increases by 25% 

(b) increases by 50% 


(c) remains unchanged 


(d) decreases by 25% 
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(e) None of the above 

53. If the volumes of two right circular cones are in the ratio 1 : 3 and their diameters are in the ratio 3:5, 
then the ratio of their heights is [SSC CPO 2013] 

(a) 25 : 27 (b) 1 : 5 

(c) 3:5 (d) 5 : 27 

54. The diameters of two cones are equal. If their slant heights be in the ratio of 5 : 7, then find the ratio of 
their curved surface areas. [SSC CPO 2007] 

(a) 25 : 7 (b) 25 : 49 

(c) 5 : 49 (d) 5 : 7 

55. A conical cap has the base diameter 24 cm and height 16 cm. What is the cost of painting the surface 
of the cap at the rate of 70 paise per sq cm? [CDS 2013] 

(a) ? 520 (b) ? 524 (c) ? 528 (d) X 532 

56. The curved surface area and the total surface area of a cylinder are in the ratio 1 : 2. If the total surface 
area of the right cylinder is 616 cm , then its volume is 

[SSC CCL 2013] (a) 1632 cm 3 (b) 1078 cm 3 

(c) 1232 cm 3 (d) 1848 cm 3 

Directions (Q. Nos. 57-58) The areas of the ends of a frustum of a pyramid are P and Q where P <Q and 
H is its thickness. 


[CDS 2012] 


S 7. What is the differeynee- m yaijisntatfti>Dob. word press, com 
cod* of the frustum? 

m&JL & ■*>-■& 

fej ^Q-^/P (d) None of thaao 

58. What. is the volume of the frustum? 

(a) dH[P + 0 + ^PQ) 

(b) H[P-tQ + JPQ) 

(c) j'JfP4Qt-v'PQ)/3 
{d) H[P+ Q jPQ}/ 3 


59. The radius of the base of a right circular cone is increased by 15% keeping the height fixed. The volume 
of the cone will be increased by [CDS 2012] 


(a) 30% (b) 31% (c) 32.25% (d) 34.75% 


Sphere 


60. What will be the surface area of the sphere having 4 cm radius? [RRB2010] 


(a) 64ti sq cm (b) 69tu sq cm 


(c) 32 n sq cm (d) 35n sq cm 


61. What is the diameter of the largest circle lying on the surface of a sphere of surface area 616 sq cm? 
[CDS 2014] 


(a) 14 cm (b) 10.5 cm 


(c) 7 cm (d) 3.5 cm 


62. The diameter of the Moon is approximately one-fourth of the diameter of the Earth. What is the ratio 
(approximate) of their volumes? 


(a) 4:16 (b)l:64 (c)VA (001:128 




63, A sphere and a Hcmlaph ^'ima^ob.wordpress.com 
Eame surface arsa. The ratio at their 


volumes is 

rsscfms) 


n ; 1 


(d) M: 1 

0 

0 

A hemisphere 

hfl,a 3 cm radius. Calculate 

vtplumu. 


(a) - it cm 3 
3 

(b) 13 it cm 3 

(o) IB* cm 3 

fa) — cm 


it 

(e) None af the above 


65. Find the number of lead balls of diameter 2 cm each, that can be made from a sphere of diameter 16 
cm. 

(a) 2048 (b) 2055 (c) 2058 (d) 2085 (e) None of the above 

66. A hemispherical bowl has 3.5 cm radius. It is to be painted inside as well as outside. Find the cost of 
painting it at the rate of ? 5 per 10 sq cm. [Bank Clerks 2010] 

(a) ? 50 (b)X 81 (C) X56 (d) ? 77 (e) None of the above 

67. If the surface area of a sphere is 616 sq cm, what is its volume? [CDS 2012] 

(a) 4312/3 cm 3 (b) 4102/3 cm 3 (c) 1257 cm 3 (d) 1023 cm 3 

68. If the ratio of the diameters of two spheres is 3 : 5, then what is the ratio of their surface areas? [CDS 
2012 ] 

(a) 9 \25 (b) 9: 10 
(c) 3:5 (d) 27 : 125 

69. If 64 identical small spheres are made out of a big sphere of diameter 8 cm, what is surface area of each 
small sphere? 

(a) n cm 2 (b) 2 n cm 2 

(c) 4it cm 2 (d) 8ti cm 2 


70. A hemisphere has 28 cm CGL 2009] 


(a) 1232 sq cm (b) 1236 sq cm (c) 1238 sq cm (d) 1233 sq cm 

71. What will be the difference between total surface area and curved surface area of a hemisphere having 
2 cm diameter? 

(a) 2it sq cm (b) 3n sq cm 

(c) n sq cm (d) An sq cm 

(e) None of the above 

72. A metallic sphere of radius 12 cm is melted into three smaller spheres. If the radii of two smaller 
spheres are 6 cm and 8 cm, the radius of the third is 

(a) 14 cm (b) 16 cm 

(c) 10 cm ft/) 12 cm 

73. If the radius of a sphere is increased by 3%, then what per cent increase takes place in surface area of 
the sphere? 

[Bank Clerks 2010] 

(a) 6.09% (b) 7% 

(c) 5.06% (d) 9% 

(e) None of the above 

74. If radius of a sphere is decreased by 24%, by what per cent does its surface area decrease? [Bank Clerks 
2011 ] 

(a) 44% (b) 49% (c) 42.24% (d) 46.2% (e) None of the above 

75. If the radius of a sphere is increased by 100%, by what per cent does its volume increase? 


(a) 300% (b) 900% 


(c) 500% (d) 700% 
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(e) None of the above 

76. Weight of a solid metallic sphere of radius 4 cm is 4 kg. The weight of a hollow sphere made with same 
metal, whose outer diameter is 16 cm and inner diameter is 12 cm, is 

(a) 20.5 kg (b) 15.5 kg 

(c) 16.5 kg (d) 18.5 kg 

Prism and Pyramid 

77. K prism has the base a right angled triangle whose sides adjacent to the right angle are 10 cm and 12 cm 
long. The height of the prism is 20 cm. The density of the material of the prism is 6 g/cu cm. The weight 
of the prism is 

[SSC (10+2) 2012] 

(a) 3.4 kg (b) 4.8 kg 
(c) 6.4 kg (d) 7.2 kg 

78. The base of a right prism is a right angled isosceles triangle whose hypotenuse is a cm. If the height of 
the prism is h cm, then its volume is 

[SSC (10+2) 2012] 

fc) £25 cm 3 £25 cm 3 

4 6 

fc> ^ cm 3 ^5 cm 3 

a 12 


79. The perimeter of the triangular base of a right prism is 60 cm and the sides of the base are in the ratio 
5:12:13. Then, its volume will be (height of the prism being 50 cm) 

(a) 6000 cm 3 (b) 6600 cm 3 

(c) 5400 cm 3 (d) 9600 cm 3 


80. Find the total surface area of a cm and a base which is a square of 

side 4 cm (in cm)? 

(a) 80 (b) 64 

(c) 72 (d) 84 

81. A prism and a pyramid have the same base and the same height. Find the ratio of the volumes of the 
prism and the pyramid. 

(a) 1:1 (b)1: 3(c) 3:1 

(d) Cannot be determined 

Miscellaneous 

82. The base of a cone and a cylinder have the same radius 6 cm. They have also the same height 8 cm. 
The ratio of the curved surfaces of the cylinder to that of the cone is [SSC (10+2)2012] 

(a) 4 : 3 (b) 5 : 3 (c) 8 : 5 (d) 8 : 3 

83. A solid metallic cylinder of base radius 3 cm and height 5 cm is melted to form cones, each of height 1 
cm and base radius 1 mm. The number of cones is 

[SSCFCI 2012] (a) 7500 (b) 13500(cJ 3500 (d) 4500 

84. How many spherical bullets can be made out of a solid cube whose edge measures 44 cm, each bullet 
being 4 cm in diameter? 

(a) 2550 (b) 2541 (c) 2500 (d) 2575 

85. A solid consists of circular cylinder with exact fitting right circular cone placed on the top. The height 
of the cone is h. If total volume of the solid is three times the volume of the cone, then the height of the 
circular cylinder is [SSC CCL 2012] 

wan fcM/t 

a £ 


86. The volumes of a sphere and a right circular cylinder having the same radius are equal. The ratio of the 
diameter of the sphere to the height of the cylinder is 


[SSC (10+2) 2007] 
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(a)\ : 2 (b) 2 : 1 (c) 2 : 3 (d) 3 : 2 


87. Water flows at the rate of 10 m/min from a cylindrical pipe 5 mm in diameter. How long will it take to 


fill up a conical vessel whose diameter at the base is 40 cm and depth is 24 cm? 

(a) 51 min 12 s (b) 52 min 1 s (c) 48 min 15 s (d) 55 min 

88. A cylindrical jar, whose base has a radius of 15 cm, is filled with water upto a height of 20 cm. A solid 
iron spherical ball of radius 10 cm is dropped in the jar to submerge completely in water. Find the increase 
in the level of water (in cm). 

[SSCCPO2013] 


27 7 9 £7 


89. A sphere of radius r has the same volume as that of a cone with a circular base of radius r. Find the 
height of the cone. [Bank Clerks 2007] 



fa) Nwi& ol ihe above 

90. The radii of a sphere and a right circular cylinder are equal and their curved surface areas are also equal. 
The ratio of their volumes is 

(a) 3 : 4 (b) 2 : 3 

(c) 3 : 2 (d) 4 : 3 

The volume of a cuboid is twice the volume of a cube. If the dimensions of the cuboid are 9 cm, 8 cm and 
6 cm, then total surface area of the cube will be (a) 213 sq cm (b) 216 sq cm 

(c) 218 sq cm (d) 219 sq cm 


(e) None of the above 


92. Let A be a pyramid on a square the number of edges, number 

of faces and number of comers, respectively. Then, the result a = b + c is tme for [CDS 2013] 

(a) only A (b) only B 


(c) both A and B (d) neither A nor S 


93. A conical flask is full of water. The flask has base radius r and height h. This water is poured into a 
cylindrical flask of base radius mr. The height of water in the cylindrical flask is 






94. Seven equal cubes each of side 5 cm are joined end-to-end. Find the surface area of the resulting 
cuboid. [Bank PO 2007] 

[a) 750 sq cm (b) 1500 sq cm 

(c) 2250 sq cm (d) 700 sq cm (e) None of the above 

95. A hemispherical basin of 150 cm diameter holds water 120 times as much as a cylindrical tube. If the 
height of the tube is 15 cm, then the diameter of the tube is [SSC CCL 2008] 

(a) 27 cm (b) 24 cm 

(c) 25 cm (d) 26 cm 

96. A well of inner diameter 14 m is dug to a depth of 15 m. Earth taken out of it has been evenly spread all 
around it to a width of 7 m to form an embankment. Find The height of embankment so formed. [DMRC2012] 

(a) 7 m (b) 5 m 

(c) 14 m (d) None 

97. In a shower, 10 cm of rain falls. What will be the volume of water that falls on 1 hect area of ground? 
[Delhi Police SI 2008] 

(a) 500 cm 3 (b) 650 cm 3 

(c) 1000 cm 3 (d) 750 cm 3 


98. A large solid metallic cylinder ^ %§{®P to each other is to be melted and 48 

identical solid balls are to be recast from the liquid metal so formed. What is the ratio of the radius of a ball 
to the radius of the cylinder? [CDS 2012] 

(a) \:\6(b)\: 12 

(c) 1 : 8 (d) 1 : 4 

99. What is the volume of the largest sphere that can be curved out of a cube of edge 3 cm? [CDS 2012] 
(a) 9tc cm 3 (b) 6tc cm 3 

(c) 4.571 cm 3 (d) 37i cm 3 

100. A right circular metal cone (solid) is 8 cm high and the radius is 2 cm. It is melted and recast into a 
sphere. What is the radius of the sphere? [CDS 2012] (a) 2 cm (b) 3 cm 

(c) 4 cm (d) 5 cm 

101. Let the largest possible right circular cone and largest possible sphere be fitted into two cubes of same 
length. Let C and S denote the volume of cone and volume of sphere respectively, then which one of the 
following is correct? 

[CDS 2012] (a) C = 2S (b)S= 2C 

(c)C=S (d) C = 3S 

102.10 circular plates each of thickness 3 cm, each are placed one above the other and a hemisphere of ra¬ 
dius 6 cm is placed on the top just to cover the cylindrical solid. What is the volume of the solid so formed? 
[CDS 2012] 

(a) 2647t cm 3 (b) 25271 cm 3 
(c) 236tc cm 3 (d) None of these 

103.A cylindrical box of radius 5 cm contains 10 solid spherical balls, each of radius 5 cm. If the top most 
ball touches the upper cover of the box, then volume of the empty space in the box is [SSC CPO 2007] 


A) ic cm 4 foj «Stttf^raU* oo/ 5 - vvorc, P fess - com 

(c) 2500 * cm* fal -595® k cm 3 

3 

W None ol ihe above 

104. A cone has height which is half of 16.8 cm, while diameter of its base is 4.2 cm. It is melted and recast 
into a sphere. Find the surface area of the sphere, (a) 55.44 sq cm (b) 60 sq cm (c) 65.58 sq cm (d) 59 sq 
cm (e) None of the above 

105. A hospital room is to accommodate 56 patients. It should be done in such a way that every patient gets 
22 m of floor and 8.8 m of space. If the length of the room is 14 m, then breadth and height of the room are 
respectively (a) 8.8 m, 4 m (b) 8.4 m, 4.2 m 

(c) 8 m, 4 m (d) 7.8 m, 4.2 m 

106. Water flows into a tank 100 m x 150mx2m through a rectangular pipe 1.5 m x 1.25 m at a speed of 
20 km/h. In what time, will the water rise by 2 m? (a) 96 min (b) 50 min 

(c) 48 min (d) 75 min 

(e) None of the above 

107. What part of a ditch 48 m long, 16.5 m broad and 4 m deep can be filled by the earth got by digging a 
cylindrical tunnel of diameter 4 m and length 56 m? [SSC CCL 2007] 

«? »! 

108. Find the area of the iron sheet required to prepare a cone double the height of 12 cm with diameter of 
the base 14 cm. 

(a) 504 sq cm (b) 804 sq cm 

(c) 304 sq cm (d) 704 sq cm (e) None of the above 

109. A copper sphere of diameter 36 cm is drawn into a wire of diameter 4 mm. Find the length of the wire. 
(a) 2000 m (b) 1500 m 


(c) 1855 m (d) 1944 m 



(e) None of the above 
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110. The floor of a rectangular hall has a perimeter 250 m. If the cost of painting the four walls at the rate 
of ? 10 per sq m is ? 15000, then find the height of the hall. [Hotel Mgmt. 2010] 

(a) 8 m (b) 6 m 

(c) 9 m (d) 7 m 

(e) None of the above 

111. A cylinder is surmounted by a cone at one end, a hemisphere at the other end. The common radius is 
3.5 cm, the height of the cylinder is 6.5 cm and the total height of the structure is 12.8 cm. The volume V 
of the structure lies between [CDS 2014] 

(a) 370 cm 3 and 380 cm 3 

(b) 380 cm 3 and 390 cm 3 

(c) 390 cm 3 and 400 cm 3 

(d) None of the above 

Answer with Solutions 


Cube, Cuboid, Room or Box 


1. ffl Given, Side of cube, &= jfoursmahboob.wordpress.com 
A DiagoriHl of cube- ■ a*fy = 

2 t {£} Given, diagonal ■ sVs 

=> aJs = 2^J Ja = edge of tbe cube] 
a = 2 

A Required surface area = 6a 7 
isG^^sS^aqcnn 
3- (a) Total surface area of a cubs ® 

=> e-e^^d 2 -! 

a = i 

Ntw, vulurns of tJM aib&= rf 3 = I 3 = I OJ unit 
4 t (&] Volume flf cube = (Side] 3 
A ?29 = cm 

A Diagonal of cube = Side X v'3 = 9 X */3 
= 9 J5 cm 

5* tfJ} Given that, j! = 3U3 hi* b - 5 m, h — 3 itt 
lb m 10 X 5 -50 r Mi = 5X 3 s 15, 

)h ^ 10 X 3 ^ 30 
a Surface area of a cuhoid 
b 2(ib -\- bh* Ih) 

= 2450 + 15+ 30) 

= 2 x 9b = 190 sqm 
6- (a} According To che question,, 

flaf = 730 Je = erlge of the cube] 

=> ^ = 7 ^ fi =t21 

6 

A a B Jl2l = 11 cm 

A Required volume 

~ II 3 =; 1331 ad 1 


7* (a> Wolumfe = 19S9 


ibh h teas = 
ia - 


>17X13 X h 
I960 


: 19B9 


» 9 cm 


17 X 13 

S. ffl} Volume (new cube) *±if' +■ 6? -f R^) 
■ 729 cm 3 


: 730 


a = 3|i ? 29 => a = 9 cm 

A Surface urea of Lite new cube - 0d^ 

= i?x^= 4db sq cm 

Surface area 46S ^ JB _ 

-=-= 243 sq cm 

3 2 
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9. length of liLrjje^i.. jjehfit iharcflin b*i Mjpl 

in a h-nv 

= Diagonal rjf box = 4- ^ + if 2 

where, .1=3 cm, b = 6 ctn r iz = 2 cm 
sr J64 -f- 36 + 4 

= ifi04 = 2^26 cm 
10* (1)) Volume of rectangular box 

= 10 *8 xe = 4fl(J cm 3 
3 

VoJumti ui cubes ~ 6 S 40 cm 

Required boxes 

_ Volume of Cubes 
Volume of rectangulsT bo« 


480 

Hence, 13 hexes are needed. 

11 ^ (Cl Externa] volume 

- 20 XI2KE * 1200 cm 15 
InrenGal volume 

= (20 - a IK fl 2 - B x (5 - 3 

— 13x10 X 3 - b4U cm 3 

Volume of the metal = Ext erne L volume 
[nternal volume 
* 1200 - 540 - GG0 cm 3 


12+ (Cl Let the number of cubes that can be cut 
from bigger cube = n. Then, 
n X Volume of smaller mhe 

= Volume of bigger cobw 
Edge oF smaller cube = 3 cm 
Edge of bigger cuhe - 13 cm 
n XP' 3 e (13)- 

18 X IS X 18 
=*■ rt = —- — 

3x3x3 

- + . n»EX&Xfl»21B cubes 


13. (a) Surface area of cube which can be painted = 6 (Side) 2 =6(2) 2 =24 cm 2 Now, surface area of cuboid which can be 
painted 


= 2(76+ bh + In) 


= 2(2 + 6 + 3) = 22 cm' Total surface area of both cube and cuboid 
= 22 + 24 = 46 cm 2 < 54 cm 2 Therefore, both cube and cuboid can be painted. 
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14. ft) Let breadth and height he 

4 X. 3.W end 2sfr respectively. 

Whale Stiff!** -tueu = Z(ib + bh 4 U$ 

gWg 

=> (If? + M -+ i/j) = = 4304 

[4 X 3 +■ 3 X 2 -I- 2 X 4) jc a -=- 4394 
=* 2Sjf^ - 4394 

=* 


=> * =13 

/. Length p4 x 13 r 52 chi 
IS* <t) Given, it = 120 sq cm., hh = 72 sq col 
it = 60 sq can. 

lb X bh X lb =■ 120 X 72 X 60 
m Ubh) 2 = 120 X 72 X ED 

=> lb* ■ ^120 x 72 x 60 

= Jl2 K 10 K IS H 6 X 10 X 6 
w 12 X 10 X 6 w 720 nn J 


16+ ffl} Capacity oF tank a GO WOO L ^ 50 zn 

■ —— m 3 l 

L looo J 


Breadth = 


50 


2.5 X 10 


■ = 2 m 


17 . fo} Surface area of I brick 
- 2 ilb + hh + m 

= 2^2.5 x 10 4 10 X 7.5 4 7.5 k 2Z.^ 
e2{£25 + 75 4 IBB.75) 

^ 2 X 463.75 * 937.50 cm? 

037.60 


ion x ion 

Numbor of bricks = - 


0.09375 sq m 

Total area 
Surface urea uf 1 brick 
9U75 


-100 

009375 

18, ffl} Volume cf the cuboid - 720 OtP 

Height of che cuboid 
VoLume of the cuboid 


E3aso area or the cuboid 
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77 n 

■ _ ■ IQ cm [By Hit and Trial] 

n 

Surface area of lh& cuboid 

= 2{ib + tb-\- m 

■ 2 [9 X a 4 a X 10 # I D X 9) 

= 2(72 4 BO +90} 

- 2 x 242 
= 484- cm 2 

/.it is obvious that length breadth and height 
of the cuboid, is 9 ccru 8 cm and 10 cm. 

19- (CJ Let the edge of a square be x. and sum 
of its edges ™12x 
Now, by condition, x? = l£x 

=> -13 =0 

=> l?m\2 f.‘ 1*03 ...ft) 


. r . Its mtal surface area 

= fiAT ? = 60 7 )^ 7 ?. sq units 
20. [£*) Here, x = y m -19% 

According to tho formula, 

[by Technique 7J 

Percentage decrease in surface arae 

„[ x + y+ _2L]* 


L“ ' ’ laoj' 

- 19 -19 4 


[-19) v(-19}L 

im r 


-38 + 

100 J 

= [-38 + 3 . 81 ]% ■ - 34 , 39 % 

21. [a) Here, x = 12% 

According to the formula, 

[by Technique 2] 

E^rcemage increase in volume 

: 100 % 


X 100% 


V 

* f 1 

1 4 

-l 

L 

too J 

F 

_ .3 1 

ft 4 

— 1 - 1 


tnoj , 


■ui.izr i] x ioo% 

= 0 404928 X 100% = 40.492 H% 


Cylinder 

22. (C) Given, r = 7 cm, h = 80 cm 


Volume = nr'h = — X7X7X80 7 





= 12320 cnr 3 
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23. (a) Total surface area of cylinder 


= 2nr(h + r) 


14 Given that, r = — = 7 cm, h = 40 cm 2 


Required mta] surface area 
22 

- 2 X — X 7X £10 ■+ 7 } 

7 

s 44 X 47 f? 2063 aq an 

24+ Od Given, lateral surface area = M.Z cui 

=> Znrh = 94. 2 

94.2 94.2 


Zxh 14X5 


- - 3 cun 



25. [fr) Given, 

fi = l cm, Ik = 30 cm, = 300 cm. 

Volume of rod = Volume nf wire 

-> Kif = ni t^ 

^ n X (l ) 2 X 30 - 1C X s£ X 3QD 
a 30 

m 

3 DO 
I 

i i. _-cm 

A diameter - £r 2 

^ x "ja , m crn, 

Jio Jio 

36- [A Let- the height and radius of Solid 
cylinder he ?? and r on respectively. 

Given that, radius (r) = 5- cm 
end meat surface area = 660 cm 2 

rrp 3 n:nb+ 2 rcr 3 

^ 2*r (ia* r}*-06O 

=> th+!S .^ D ^ x iL 

5n 5 22 

=> A = ^-5=21-S 

22 

Required height p= 16 cm 
37. [dj Curved surface men of the cylinder 
22 

= ZTCr* = EX — X 7 X 1E0 
7 

= 7040 gq C4Ti 

£C) Let radii he 2r and 3r and heights he 
Eh and 3h. 
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28 


Kudu of volume*; = 


it (Zrr X Eh 
it (3r) a X 3 h 


= ■ — = 20 : 27 

27 


29- -CaJ Giwpn ch.ee, 2nrh= 264 


end 


% j ,i! b 

2nrh 


:^4 

264 


= 924 

r=I-> 

2 2 


P7 

Also, 2 X — X 7 X h 

. 

44 


T 

2 

d a 2r = 14 m 
264 


r = ? 


d\ 

h 


_14_ _ 7 _ ^ 
6 3 


30. (C) According to the formula, 


[by Technique 3] Percentage decrease in volume = 8% 





31. (a) According to the formula, 
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[by Technique 4] 


FftranugB Lneroase m volume 
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= fz* + * a& + — k 

^ 100 J ^ 100 J 

= [50 + — W = (Sn + 6 25J% 
l looy 

w 5B.25% 

33, (a) H«n, x = - 3%, y = 4% 

According to the formula^ 

[by Technique &] 

-Net eJfrect on volume- 

= te+r+ id±^ + ^ 

100 Iffl} 2 


= f z x t-a> + 4 + 


I Bf + 2X ( B) X 4 


100 


(-B) 2 X 4 


10Q S 


L too la*J 

a [- 12 + D + 0 . 0256 ]% 

- - J 1.9744% (ducroggo) 

33. (d) Volume cf clay required 




= rtM255f-(Z2!fl x 21 
= it (0.3 x+Bj x 21 = 3Q24 n or? 

34. td\ In cine revnlutlon., 

tovm-oJ = Cucvud surfptu vcva 

=> am* = ax —x 43x120 

7 

■ 316B0 sq cm. 

In 5QO mveluElcns, 

Area covered - 31EBU x hUU 

- E15B4 x ID*) sq cm 


1564 X 10 1 
30 4 


= 1584 H.q m 


35- id} Curved surface area = 2 mb 

a 2 x — x D.2&X 3.5 

7 

- 5 5 sq m 

.'i Cost cf poiuLiny 5.5 sq m = 10 x 5.5 
■ T55 

3G. Id) Volume of eba cylinder = Jtr S fr 

» - 2 X 7 X 7 X 500 - 77QQQ 
7 

= {77 X tQ 3 ) cm 3 








Cone and Frustum of C KffRfMoob.wordpress.com 


37. [(0 Curved sur^e area of MitfeiyalMpb-wordpress.com 
cOna ■ ffrJ 

440 = — x 14 X I 


. 440X7 .. 

J--= 10 cm 

22 x 14 


3B. |0 diuon [hat, 

Dimeter ul' u right circular tons = 7 cm 

7 

,- r RadJiitf (jf a right circular tone = - cm. 

2 

acid FilfjriL height of a right circular cone ffl 
= 10 cm 

.'r Lateral surface area of a cone = ITrJ 

X-XlD 
7 2 

■ 11 Xl 0 » 110 an 2 

39. (ft Slant hniehi, I = 4 tF± r 2 



■ V(24] 2 + ( 7 )* - ,'570 + 49 
- v'&25 = 25 


Total surface area = sr(.? +■ r) 

22 22 

= : ^B4 7) = “*7*33 

y 7 

= 704 sq cm 

1 2 

*0. ICO Volume or cone = -Ttr h 
3 

t± 1 X—X ID X 10 X 21 = 22 DD cm 1 
3 7 

41. (ft Radius qf cone (r) = 0 = 5 cm 

2 

and height of cone [ft — 4 cm 
Slant height (J) a -Jf? + r ? 

= -Jw* + 

= JT§ 7 ? 


= 5 cm 

Now, curved surface area - 

22 v ij v f 

m* -X j X It 


JtrJ 
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42- (c) Volume = - nr 2 h 

3 

According to tha quESiLion, 

-Krih » 10DJE=* 1 Jtr 5 *12* 1GQ JT 
3 3 

=> = 25 

r = J 25 = 3 cm 

.v Slum height CO = Jh 3 + r 2 = V 1 ^ + &3 
= Vl53 - 13 cm 

43- £fl) Volume =4SJ n cm"' mid b = 9 cm 

- Jlr 2 h =43 n 
3 

=5- 1 X x X X 9 = 4B TC 

3 

^ = ^flx3 = ie 

njf9 

r — Vie ■ 4 cm 


DLamomr = ?.r = 2 X A = 3 cm 

44. (fc) Slant height £JJ = + h 2 

- t/? 2 -I- 24 2 = J49 + 576 = Vflih = 25 citi 

gg 

Curved surface area = Jlrf = — X 7 X 25 
7 

= £50 sq cm 

Area of B cap* = S=bO x 5 = 2750 sq cm 

45. £cl IFi first strwticn r 

Radius = i). height = hy and volume = v-j 
In second situation, 

Radius = height - ™d wtum»- v 2 

In the volume of Used, tlion 


v l 


v z 

— Jbg 

3 


*h 

h % 


= 4h, 
= *h 


4 


Therefora, height of the cons will be 
one-fourth of th.E previous height. 


46. (fi) Given, l = S m 


and diameter - 14 m ^=> r * — * 7 m 
2 

Now, volume = ^ 

3 

= - w x 40 x Ji 2 - r 2 
3 

= - n X 49 X ..tel - 49 
3 

= Ix40*x^=^^^ 
3 


3 
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■47, (a) Slant height = JisT + (A - r? 


com 



ML +■ 4 is Jig {im 



yy .* 

5* — X2X2B^22XB=3175 anr 
7 


49, (fri bet Eiis cons ls divided into two parts by 
a line J. 

4 



In A AOB and AACD 
A4tf£T -AACD 

By basic proportionality theoram,. 

CD = slnca AC =- 
2 2 

_ Volume of original cone 

Ratm = - 

Volume of smaller oom 



Ratio = B; 1 






















so, ib) 
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*4: 


flf X*L_I 

fv i«I 

UJ 3 

L * 2 J 


=* h-t 

3 

n\ ^1] i ^ = 3 I 3 

51, (6) Lee radius a 5x r height &\2x 
According to the question, 

3 7 7 

=* x “■ 1 

/+ f" = S r ft = 1 

.', Slant Insight (J) = Jr 2 +■ t? = „'25 + 14* 

= Jiia =i3cm 

52. id} H*w, V = -50%, y = ?00% 

According to the foimuia, 

Net. effect [by Technique 5] 

[ n , , x 2 4 Zxy i J**F 

100 too 8 

=r l00+a)0 + ?55i^wo + «9m] % 

1 100 10000 J 

(V X = -50^-200] 
= tlOO -176 4 50j % = - 25% 

53. (a) T.ot diameter, radios end height of first 
enne are rfj r ^ and Aj, respectively and that 
of second oone are ^ and fife- 
respective^, 

JL = i = ^ r _^ = ? 

jjg dg 5 hg 


Ctiven, 


a LA 

J 


UJ ^R ^ 


- ° 


x J^L., 1^ A»1 x*S.2S 
hi 3 3 9 27 

54. <cJ| Gwm t 

i-5 

% 7 

Now, curved surface area of first cone 

= Itrfj 

And curved surface erew. of second cor>e 
■ Krb. 

.*, Ratio = i 5 :7 

Mi 4 












yoursmahboob. word press, com 


55. VPT 7 



= u'lS 2 + IE 2 - V250 + 144 
= V400 = 2D cm 
Curved surface area - sri 

* — x 13X20 
7 
22 

/. CnsL nf painting = — x 1 ?. x 2l] x l>./0 
= Tb2& 

56- [bji Curve a surface area of cytiinjoi 
= Zxrh ent 3 

Total suifuce area or cylinder 
= 2 Jtr{Jr + r) cm 2 

Ncw r 

Attending 10 tlhe question, 

= ]_ 

£3Er(fi + r) 2 

* -*—1 

ii + r 2 

=> 2-^3 = fj +■ f 

A=r 

Ncw r 

j 

Total -surface area - 616 cm 
=5 Stef (h +■ r] =6lQ 

=* 2nf it + = eie tv /] = .0 

=& 2ffr(2rls010 

=s 411/* =010 

r _ ffiifi _ iGie’sT? 

\ 4* fix 22 

* ,/? X 7 * 7 

f ■ h * 7 c m 

2 

, h . Volume m xr ' h 
□ n 

- — x (7 X 71 X 7 
7 

= 1078 cm 3 

57. [fll Given that, 

Area of first end * P ^ nr^ 
and area of Eacond and - Q - irfl^ 
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Given. F < Q 


— and i? ■ j — 
it V it 


TWomnoo in radii of thn nods ofthn 
frustum = ft - r 

1 Q f F „'g - vF 

m h r i* a - 

SB- (Cl Wy biyw 

V-aiume of' fruidtum 

»^V +r * + Rr> 

3 






= J 2 + £.+ /^ l 

t a [ 

= ^fp + ()4 /jpg) 

J 

&9. (d Let the fixed height of a right circular 
cone js ft and initial radius is r. 

Thon P initial volume of cone, =±-nr ? 'h 

3 

Alter increasing 15% rad ins of a Done 


New volume hecotnes, 


Increasing percentage 


= fr-H —1 = —i 
\ 30/20 

vgj 

■M 


r*h 


- ns 2 h 

.3 _ 


- itr'f] 


er- 


1^100 


. f 23 - V 23 

’lz6 Jlzo" 


iJxlDD 


= 41 X 3 X1QD = 33.25% 
20 20 















Sphere 
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6SK IA inquired surfcn ana = tfgprsmahboob.wordpress.com 
= 4 X It X 4 £ = H4 1C sq cm 
61- [fl> Surface iirea of sphere = 61B crcf 

4X22 

^ r 2 ^ 7 X 7 ^ r»? cm 


Uiemewr of largest cSrcia Ivtng on sphere 
»2x j 1 - Sx 7- 14cm 

62 . ffr) GLvftn that rjio djatrwwr of Mtwn Ls 
approximately one-ftuith of ibo dlameisr of 
B&nh. 

LeL radius on IdUQ = f 
Them radius of Earrh = 4 r 
+ Velum© af Moan 

Volume of Barth 

i Jtr 3 

. JL __ 

-X<*rf 

3 

-. jL 

64 J- 3 

63. [rf> According to the quostion, 

Surface area of sphere ■ Surface area of 
hemisphere 


a — = 1:64 
6+ 


4 itif 


>i * 


r“* 

,■, Ratio in volumes - --- 


3 Ja 

i - 

a 


6 ^ r ff] Volume 


1 - nr 2 
3 


-ni$ 

3 

a - X IE X 3 s 

3 


. 1 


H X x X 27 = 
3 


IS s cm 


IS 


6S. I'e) Radius of the sphere = —» 

Z 

Volume of the sphere 


a cm 


Radius off each Lead ball = - = 
2 


1 cm 


VoiunH nf Hash Lead hsll 

Volume of sphere 

Volume of load ball 

4 4 ji -* 

= —It X 1 X 1 K 1 e —— cm* 
3 3 

+ r r Humber of load balls 

= -ItX8 xfl J(8 X — 

3 4 

= 0 Xfl Xfl = 512 






66 . (if) Curved surface area of che im^Smkboob. word press, com 

a 3nr^ ^ 2 X 22 X 7 * 7 77 sq cm 

7 2 3 

As bow] is to ba painted inside and outside. 

A Total surface to be painted 
= 77 x 2 = 154 sq cm 
Cost of painting 154 sq cm 

- — X 154 s -X 154 - 7 77 
10 2 

67+ (Q) Curved surface ruea Of Lhe sphere 
- 4JU - 3 

or tile =4Jtr J 

- *^ = §ii = 15 4 

=* r *=I^I = 4 9 
22 

r - Jii" = 7 cm 

4 i 

Volurra of tbs sphere = — Xr 
3 

4 22 

il x CC. k 7 X 7x7 


3 

6 S. (da} let cbe diamecer’s of two sphere are d 
and d, respectively. 

dj:<6=3-5 

,■+ Ratio of thou- surface bjvbs =- ft ^.. 


■SajG^ 

CJb ) 8 4 


4*# 


•(I)-(f) 


= ^ = - =— = 9:25 


25 


6*®. (d ^falume cif small spheres 

Volume oJ bigger sphere _ 3 

Number of Email spheres fi4 

4 ft*4x4x4 4 j 

w — X-- —n cnr 

3 64 3 

Let ririiiuH of Soia.ll sphere be /. 

4^4 

— Hr = — Jt r* = 1 cm 
3 3 

Now, surface area of small sphere 
:= 4 nr ' 3 — 4l ft cm 7 

TO- (da) Curved surface area = 2mr 2 

22 

= 3Jt X 14 x 14 = 2 x — X 1 4 X 14 
7 

|=Z X22 X2 X 14 =aa X 14 
- 1232 sq cm 


71. (c) Given, 







Diameter = 2 cm 
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r = 1cm Now, 

Total surface area of hemisphere = 3 nr and curved surface area = 2Jtr 

222 

Required difference = 3nr -2nr - nr = J1X 1 = 7C sq cm 

72. (C) Let radius of the third sphere be r. 

Then, -n X (12) 3 = -n X (6) 3 + -71 3 3 3 

x (8) 3 + - nr 3 3 
=> (12) 3 =(6) 3 + (8) 3 + r 3 
=)• r 3 =1728 -216-512 
=> r 3 = 1000 

r = 10 cm 

73. (a) According to the formula, 

[by Technique 7] Percentage increase in surface area 

r x 2 1 r (s) 2 1 

= I 2x +-1 % = I 2 X 3 + A — 1% 

100J 100J 

= [6 + 0.09]% = 6.09% 

74. (c) According to the formula, 

[by Technique 7] Percentage decrease in surface area 



* jz X f 24 ) + 
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k (-34)" 


% 


100 

= [-4S -i- B.V0]% = - 4£.E4% 

TE. (dj Here, x = 100% 

According to the formula, 

[by Technique 0] 
i J erccncagc increase in volume- 

l + —1 - I x 100 % 

L lODj 


ulT 

k 100j 


1 


X 100 % 


= |0 - 13 * 100 % = 700 % 

76. (i) Volume of solid sphere of radius 4 cm 

= - *(41 a ai? 

.1 

Volume of OuJJuw sphere 

■ -n L(B) 3 - ®> a ] cm 3 
3 

v Weight af — Jt(4) a ar S - 4 kg 
3 

A Weiqht of 4 n [ffl* - cm 3 

3 

4 4 *|(8J 3 - (0) J ) 


i«« s 3 

3 

.4(313-21® 


= 105 fcg 


Prism and Pyramid 










77. \d) volume of prism = Area of \m r mjt$g°t>- wordpress.com 

= -it 10X12* £0 

2 

- 1200 cm* 

Weight of prism -*1200 X 6 

- '/200 g 
= 72 kg 

78. (a) Lat ah = !SC = x 



In A ABC. 

A3* + BC 2 v AC 2 


2v? 


■/ 

: a i 
a 

VS 


Volume oF priam 

= Area of base X Height 

=1 • ■ 

a Vs £ i 


79. (a) Let the sides of the base aie 5 k, 1 2k and 
1.3*. inspect]vieLy. 

Giv*n, (wimMr of Uw = 80 cm 

=a Sjt+ l£x + ISx -GO 



30 


Thfl sides of base! am 10 cm, 24 cm. and 2S cm- 
.v Volume of prism 

- - x 10 x 24 x 50 - BOOO cm a 

2 


80, ffl> Total surface area of the pyramid 

f 1 

« j^- (Perimeter of the bas^ (Slant height) 


1 

J 


+ Ajtob of th* fo&ikl 

= -14) (4) (3) 4 = so cn? 

2 

81 * Cd VOlumo Of C-ho prism 

= [Area of the base] X (Height) 
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Velum? of th? pyramid 

- i {Area of the base) * (Height) 

Required ratio 


i X A K ff 
3 

Therefore, Ratio of the volumes of the 
prism and the- pyramid = 3-; 1, 


Miscellaneous 



B2. (ff) RacLn of curved surface WOfdpress.com 

and tone 

_ Znrh _ EXflXfl 

Kr Jh 2 + r 2 6 X J& 2 + 8 2 
= - 8 = g - 5 

6 X10 SO 5 


83, (b) Let required number of coins he n. 
Than. 

\2 


n X X ft 
3 


W‘ 


1 = 0 (3T X 5 


it = 9 m 3 y inn = iSFsnn 

B4- cbj Volume of 1 hullet = - Jl® 3 


■( 


— X —'l 
3 7 / 


Volume of the cube - 
.-. Number of bullets 


l cm' 

3 


(44V 1 
Volume of solid 
Volume of 1 bullet 


(W X 3 X 7 
32X22 


= 2541 


85. (b) Let the height of circular cylinder - H 

According to the question, 

Tnfcal volume of the solid _, 

Volume of circular cone 

4 



--3-- 3 

3 
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Kr 2 II = - It r 2 h 

3 

H - 2 h 


8*. id) Let r = Radius oF cylinder = Radius oF 
sphere, h = Height oT the cylinder. 
AcccirdtrLg Ld the qUBSlkffn, 

* m? = *r 2 b 
3 


h~-r 


=> 4r - 3/7 


=> 2 r=-J] =» 2r 

? h 

Required ratio ?= 3 : 2 
87 t (a) Given, radius of pipe ■ 


2 X 10 30 

[vl cm = 10 mm] 

Height of pipe = 1QU0 cm 
Hedius of vessel - 20 cm and height - 24 cm 
Volume of water flow in one minute from 
cylindrical pipe 


-(if 


X1000 I 


12S ^ 1 

-item 

2 


and volume of confcaJ vessel 

-irttSOf x 24 = 3300 n cm 3 
3 


Required cime = 


0£00 n *2 

125it 


* 51 - or 01 min 12 r 
5 

88 . frf> Let level or water will he increased, by 
il cm 

k x(ifi) 2 x * = imin) s 


. 4 10 X 10 x 10 

l! H" ■— x 


c zs 

5— cm 


3- 15X15 37 

S9 r *0 Given that, 

Volume of sphere = Volume of cope 

=> ? mr 3 = ? =s 4r = h 

3 3 
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90+ (b 1 Given. 4nr E = 27trh 

A ii ^ 2r 

Now, required ratio 

= ^ itr 1 : itr^h = 4r 3h 

3 

=■ 4r : 6r [\'A -ZrJ 

■ 2:3 

91 T ({)) Vchmue of tbs cuboid n 9 X3 K6 
- 432 cm"' 

3 

Volume of The cube = X 432 
2 

= 21.fi cm’ 

Each side -of cube - "5 j 216 - 6 cm 
Total surface area of Lhe cube 
= 6 X <£ 1*^=6 * 6 * 

= 0 X 30 = 216 aq cm 


93* ft(f) Fbr cubs Figure, 

Edges, a = 12 
Facti-s, J? e= 6 
Corners, c = a 

For pyramid flgure. 

Edges, a =B 
Faces, is= 5 
Comers. c ® Ei 

So, a = b + c La neither Hue for 
cube nor fur the pyramid. 

93+ (cl of wutej 



1 3" 

= Volume of cunioal flask = - nr 


h 


Now, rhe water is poured into cylind rical 
flask, 

, T r Volum* uC cylinder = Voluit»#< uf wuuir 

= n(mr) S x HoSybt = - 
3: 

Height =? J ' 

3m 3 


94 . (a) Given. J = Length of the cuboid 


= 5 x 7 = 3S cm 

h ~ Breadth of the cuboid - 5 cm 
b = Height of the cuboid = Bcm 
", Surface ur^a = + bf i + Ih) 

* 2J35 X 5 + 5 X 5 + 35 X S 
-2(175+25+ 1753 
= 2 x 376 - 760 sq cm 
9B. Given, diamotor = ISO cm 

r 1&0 ™ 

h . r — — cm 
2 


According to the question. 


3 



= 120 


x IS 






■a w imuicn yoursmahboob.wordpress.com 

l x ISO x tSO >050 g 1Z0 K 1B K ^ 


f* = 


ISO K15Q K 1 5Q 
12 X 130 X 5 


3 625 I'SSS" 25 

=4 r * — => r ** , - * — 

4 V 4 £ 

25 

+*+ Diameter- 2r -i 3 X — j- 25 cm 
2 

96. \b\ Let the height of embankment be h. 
Volume of earth eaten out = nr £ h 



-7m 


VoLuiclo of «mh mien oui 

= Volume of embankment 
[on embankment is a heap of snme nr mud 
or earth to stop water] 
±= ut| - %i^h 

[■-■ r x = 7 t f%= r n 

s* — *7* * 16= — (14 2 -T^if 
7 7 

T 2 X 15 

4 b =-= 5 m 

196 - 49 

97, l hec = 16000 jonf 3 

Volume of waler = Ease area X I [eight 

n laara x — ■■ iooo n? 

too 

90. f(ft Volume of cylinder = nr^h 

4 -i 

Volume of sphere — xig 

Number of spheres = 

, Volume ef cylinder TCi^ia 
Volume of sphere 4_ B ^ 

3 

K £±* 48 


4 3 

tt* 3 

iftl 

sfer 


= 4fi 


{■-■ r, = h) 


= *0 
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3 = « 
h 

=* 3 = 1 

'1 4 

99 r fCJ ^rum Figure., Lt is dear that 

Diameter of a sphere = Side of the cube 
“ 3 Chi 
3 

a Hadius = - cm 
2 

A Volume of the largest sphere 



100. iff) Given that, the height and radius of a 
right circular metal rcrne (solid) ara 3 cm 
and £ cm, respectively. 

jf,e. r h = S cm and r = 2 cm 
Lflt the radius of the sph^ro h R. 

Then, by condition, 

llU* hml HR 3 

3 3 

=* -lxa^jp 

=* r 3 *=(?) 3 

=fr fl = £ 

A Radius of the sphere =2 cm 

101 . (h) Let the side of both cube is a then, the 
height and radius of a cone 

r~~ and h-a 
2 




and radius of sphere R 

2 

A Volume of cone = - ft 
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-(■") 


and volume of sphere (S) 



..(Li) 


From Eqs. (L) and (UK we get 

103. (eft If IQ clrculat plates each of thickness 
3 rm.. each are planed one above xhe other. 
Than U forms a cylinder with height 
J3>tlO=3G cm] and a hemisphere oF rad Los 
G cm Ls placed on the top just to cover the 
cylinder that means Its radius is G cm also, 
♦"i HacLlns of hemisphere {Jft = G cm 
Rjdlust of cylinder 0} = S cm 
and height of cylinder {h) ~ 30 cm 
+ \ Volume af the salid = Volume of cylinder 


+ Volume of hemisphere 


= nr 2 h 4 - nil 3 


3 

= n(6] a >caa + -mb) 3 

3 

2 

■ K X36X30+ -UtKZie 

3 


= 1080K + 2itx72 
nlDHD JE4 144 JE 
77 1224 ft cm 3 


wtdch Is tbo roqulrod uelumo of solid. 
103. (0 Height cif zbe. cylinder 

= IQ X DLainotor of mtch ball 
= 10 x 10 = 100 cm 
.".Required Empty space 

n H(5) 2 aOO) - - JI(5> J X ID 



104 .( 0 ) Given chet. 


Height = tm 
Diameter =14(1 cm 
140 

or m = 1.40 


m = 140 


100 



2 

New. 


Required sheot = Tata! surface area 

= 2*r {ii 4 Ji 
?? 

= _1 x 1.4(14 0.7) = 7.48 sq m 


*\ Sheet required = 7.4 0. sq m 
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105. id Lei the breadth and height of room hu 
m and h rn, respectively. 

Them according to tbs quefiiEon, 
i k & = n x Aroa occupied by on* 1 paitani 
■=> I4xir=56x23 

14 

and volume = 8.B m' 

b x Area of occupied by om patient = &j8 

h = — 

22 

h = 4 m 

lDflr (Cj Volume of water in Lhe tank 

= lOO X 150 X 2 -30000 jj ? 

20 X1000 
GO 


Speed of water - 


to 100 3 


Time taken = 


- 625 ft ? 

auuoo 


*25 


48 min 


107. ffi] Volume of the earth dugout as a tunned 


+ r , Pan roquLrod = — 


- = — X 2 X 2 X 56 ^ 704 m* 

7 

33 

Volume of the ditch a 48 X — X. 4 
2 

= 24 X33 X4 = 3166 m 3 
704 _ 2 
336S a 

108- f* r - Radius rat' the cone - — « 7 cm 

2 . 

b = Height of The cone =12x2 = 24 cm 
Slant height (ft = + Jl E 

= V(71 2 + [24) E s J49 +■ 576 

■ -7525 h 2Scm 

Area ef the sheet = Total surface area 
= fieri +■ itr 3 ] 

= TCd'fi + r] 

go 

= X 7 X (36 + TJ = 704 sq cm 
7 

MW- id) LraL length of [he wire be h, 
According to the question. 

Volume of sphere = Volume of wLre 

; xlS x IS x 10 ] 


(!*' 
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- f IS * — X — Kh] 
l ID 10 ) 


-(100 x 1944) cm 
IDO X1044 


100 


=1944 m 


11 Oh th) Area or 4 walls = 


[ V 1 Cm = —— in | 

UHJ j 
Lateral surface area 


Perimeter - 2, (I 4 b) w 25D 

=» Jtij-—*lZGm 

2 

a v ■ . Cose 15QQ0 

Ares to be petneed = — = —— 

too 10 

= 1S00 sq m 

Area of 4 walls = Z [I +■ h) A ® 250 h 

asoh = isos> 

1500 


2 b 0 


■ =0 m 


Mnt*h painting rcl&red arobenns notice whether T oof is 
painted or not 

111. ta) Let common radius be r cm. 

1'huJi, I might yf tylLiiJur = Ij = B-b trn 
and height cicone - h f ■ (12JB 6.5 3.5) 

“ 28 cm 

A VuLum* of Ihu COmjpl&G* ittlfCtli.ru 



» (Volume of cylinder) t (Volume of cone) 

4- (Volume nf hemisphere} 
= * itJ* ft ■+ %? ft 4 - jir 

3 


iu^^-4 in- 


n(Zbf 


4 6h + - x 3ft 

3 J 


= — Mahx3.bx9.7e 

7 

= 375.70 cm 3 


Hence,. Volume (VI of the structure lies 
between 370 cm 1 and 3&D un?. 
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Chapter 

36 

Geometry 

Geometry is a branch of Mathematics which deals with the 
questions and concepts of shape, size, relative position of 
figures, their angles etc. It can be broadly divided into two 
parts 

Plane Geometry Plane geometry is about flat shapes like line, 
circle and triangle. These are two dimensional figure which 

can easily be drawn on paper. Solid Geometry Solid geometry is about three dimensional 
objects like cube, prism and sphere. These are three 
dimensional figure. 


Point 


A figure of which length, breadth^Vd^f^fP^nTOf^ffif^SfPed is called a point. It is infinites¬ 
imal. 

Line 

A line is defined by its length but has no breadth. A line contains infinite points. Three or more 
points are said to be collinear, if there is a line which contains all of them. 

*-* -*—*- 

ABC 


Plane It is a flat surface having length and breadth both but no thickness. It is a 2-dimensional figure. 

Parallel Lines 

Two lines in the same plane are said to be parallel, if they don't have any intersection point, however how 
far they are extended in either direction. They remain at same distance for the whole length. The sign of 
parallel is '| I'.Here, 1 and m are called parallel lines. 


/ 

-+T 

fit 


Transversal Lines 

A straight line that cuts two or more straight lines at distinct points is called a transversal. In the figure 
given below 1 and m are parallel lines and p is a transversal. 



Angle 


An angle is formed by two rays with a common initial point. Let O is the initial point, then O is called the 
vertex, e.g., ZAOB=Q 
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Types of Angle 


1 . Acute angle The angle whose value lies between 0° and 90° is called an acute angle. (0°< 0 < 90°) 



2. Right angle The angle whose value is 90° is called a right angle. (6=90°) 




3. Obtuse angle The angle whose value lies between 90° and 180° is called an obtuse angle. (90°<8<180°) 



4. Straight angle The angle whose value is 180° is called a straight angle. (0=180°) 

e= iecr 

^_o_^ 


5. Reflex angle The angle whose value lies between 180° and 360° is called a reflex angle. (180°<0<360°) 









6. Complete angle The angle whose** angle. (0=360°) 




7. Complementary angle If the 

sum of two angles is 90°, then they are called complementary. Let ©! and O 2 be two angles, then % 
+02=90°. 

. 

8. Supplementary angle If the sum of two angles is 180°, then they are called supplementary. Let Oi and 
O 2 be two angles, then % +02=180°. 



Angle Bisector 

A line which cuts an angle into two equal angles is called an angle bisector. An angle bisector can be in¬ 
ternal or external. 

Internal angle bisector Here, two angles are formed ZAOE and ZBOC. Both angles are equal (0) because 
OB is the internal angle bisector. 



i.e , ft = - ZAOC = ZAOB = ZBOC 
2 







External angle bisector Here, bisector is OB. 



Le., t m 1 ZA'OC - ^A 'OB - ZBOQ\ 

Some other Angles 

Let 1 and m are parallel lines and n is the transversal which cuts these parallel lines. The different angles 
formed are as follows 



1. Corresponding angles Corresponding angle pairs are 

Z1 and Z 5, Z 2 and Z 6, Z 4 and Z 8, Z 3 and Z 7 and all the corresponding pair 

are equal 

1. e., Z\ = Z5, Z2 = Z6, Z4 = Z8 and Z3 = Zl. 

2. Vertically opposite angles Vertically opposite angles pairs are 

Zl and Z3, Z4 and Z2, Z8 and Z6, Z5 and Zl and all vertically opposite 


angles are equal 





i.e., Zl = Z3, Z4 = Z2, Z8 = Z6 and tfpurgpiahboob.wordpress.com 


3. Alternate angles Alternate angles pairs are Z3 and Z5, Z4 and Z6 and they are equal 
i.e, Z3 = Z5 and Z4 = Z6. 

Note 1. The sum of interior angles on the same side of transversal is equal to 180 ° i.e., Z3 + Z6 = 180 °and 
Z4 + Z5 = 180° 2. The sum of exterior angles on the same side of transversal is equal to 180° i.e., Z2 + Zl 
= 180° and Zl + Z8 = 180° 


Ex. 1 In the given figure, AB and CD are parallel lines. If ZEGB = 50°, find ZCHG. 



Sol* ZAGH = ZEGB (Vertically apposite angtesj 

ZAOE = 50* 

Now, ^ AGH 4 ZCHG = ISO* 

[Interior angles on the same side of the transversal are supplementary .] 

ISC* + ^ CHG « ISO* 

=> ZCHG = 1S0 P - 50*= 130*. 


Ex. 2 An angle 0° is one-fourth of its supplementary angle. What is the measure of the angle 0°? 

Sol* If the sum of two angles is 1B0% tire angles area&kl to be supplementary. 

A The Bupplernentuy angle offl* is (ISO* - 0° )- 
Given that, i (180° - e") 

=s> 49°= 180" -9° => 5 9“ = 180° => 9° = — = 36“ 

5 


Ex. 3 In the given figure, find x. 



Sol. Z ABC + Z DEC ^ IflO* 


x ~ 40 ° 


Ex. 4 In the figure given below, LOM is a straight line. What is the value of x? 



Sol. Prom the given figure, 

ZLOQ + ZQOP + ZPOM = 180 (straight line) (z°+20° ) + 50°+(z°-10 o ) = 180° => 2x°+ 60° = 180° => 
2x° = 120° => i°= 60° 

Ex. 5 If AB||CD and the line EF cuts these lines at the points M and N, 

respectively. Bisectors of angles ZBMN and ZMND meet at the point Q. Find the value of 
ZMQN. 

Sol- Z BMN + Z DNM = 180 " 

- Z BMN * - Z DNM = 9ft" 

2 2 

* Z QMN + Z MNQ ~ £» a 

Now, 

Z MQN w 180° (ZQMN + Z MNQ) 
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A 


C 



B 


D 


Triangle 

A triangle is a three sided closed plane figure which is formed by joining 3 non-collinear points. 
In figure A B, C are three non-collinear points which forms AABC. Now, in a A ABC, 



There are three vertices A, B and C, 


Three sides AB, BC and AC and three angles Z A, ZB and Z C and 


sum of these three angles is 180°. 


i.e., ZA+ZB + ZC= 180° 

Types of Triangle 


Based or sides 


Equilateral Scalene Israels* 

triangle mangle triangle 


THlUlQto 


Right angled 
triangle 


Based chi trion^es 


Obtuse angled Acme angled 
trlangla triangle 


1. Equilateral triangle A triangle having all sides equal is called an equilateral triangle. In this 
triangle each angle is congruent and is equal to 60°. (Figure 1) 








2. Scalene triangle A triangle is called a scalene triangle. 

(Figure 2) 


C 




3. Isosceles triangle A triangle having two sides equal is called an isosceles triangle. In this tri¬ 
angle angles opposite to congruent sides are also equal. 



4. Right angled triangle A triangle one of whose angles measures 90° is called a right angled triangle. In 
AABC, ZB = 90° 



5. Obtuse angled triangle A triangle one of whose angles lies between 90° and 180° is called an obtuse 
angled triangle. In AABC, ZA>90° 


C 



A B 


6. Acute angled triangle A triangle whose each angle is less than 90° is called an acute angled triangle. In 
AABC,(ZA, ZB, ZC) <90° 







A 
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Properties of Triangles 

1. Sum of two sides is always more than third side 

2. Difference of two sides is always less than third side 

3. Greater angle has greater side opposite to it and smaller angle has smaller side opposite to it 

4. In the adjoining figure, let p, q and / be the sides of a AABC and i is the largest side, then 


C 



A r B 

(a) If r < p+ <r, then triangle is acute angle triangle 

(b) If r = p + qr, then triangle is right angle triangle, 

(c) If r > pi + cr, then triangle is obtuse angle triangle 

5. The exterior angle is equal to the sum of two interior angles not adjacent to it, 
ZACD = ZBCE = ZA+ ZB 


A 



Congurency of Triangles 

7wo tnanqles are con.qru.ent if they satisfy the following conditions. 






1. SSS congruency (Side - Side - Si ^ursmahboob.wordpress.com 


If the three sides of one triangle are equal to the corresponding three sides of other triangle, then two tri¬ 
angles are congruent. In AABC and APQR, AB = PQ, BC = QR and AC = PR, then AABC = PQR 


A P 



2. SAS conguruency (Side - Angle - Side) If two sides and the angle included between them are equal to 
the corresponding side and angle included of other triangle are equal, then the two triangles are congruent. 


A P 



In AABC and APQR, 

AB = PQ,BC = QR and ZB = ZQ, then AABC = APQR 
3. ASA congruency (Angle - Side - Angle) 

If two angles and the side included between them are equal to the corresponding angles and side included 
of other triangle are equal, then two triangles are congruent. 


A 


P 



In AABC and APQR, ZB = ZQ, ZC = ZR and BC = QR then, AABC = APQR 
4. AAS congruency (Angle - Angle - Side) 








If two angles and the side other than equal to the corresponding angles 

and the side other than included side of other triangle are equal, then the two triangles are congruent. 


A 


P 



In A ABC and APQR, ZB = ZQ, ZC = ZR and AC = PR then, AABC = APQR 

5. RHS congruency (Right angle-Hypotenuse-Side) If hypotenuse and one side of right angled triangle are 
equal to hypotenuse and corresponding side of other triangle, then the two triangles are congruent. 



In AABC mdAPQR,BC =QR AC=PR and ZB = ZQ= 90°, then AABC = APQR 

Similarity of Triangles 

Two triangles are said to be similar if they satisfy the following conditions. 

1. A A similarity If two angles of one triangle are equal to the two angles of the other triangle, then the 
two triangles are similar. 

2. SAS similarity If two sides of one triangle are proportional to the corresponding side of other triangle 
and the angle included by them are equal, then the two triangles are similar. 

3. SSS similarity If three sides of one triangle are proportional to the corresponding three sides of other 
triangle, then the two triangles are similar. 

Properties of Similar Triangle 

(i) Ratio of the areas of two similar triangles is equal to the ratio of the squares of any two 








corresponding sides (ii) Ratio of the to the ratio of the squares of 


corresponding altitudes and medians (iii) In two similar triangles ABC and PQR, 


A P 



AB _ AC^ _ BC _ PgriinBterof &ABC 
FQ FR OR Perimeter of AFGfl 

Some Important Terms Related to Triangles 

Altitude 

A 



BDC 

It is the perpendicular drawn to a side of a triangle from the vertex opposite to that side. All the 
three altitudes of a triangle meet a point called the orthocentre of the triangle. In AABC, AD, 
BE and CF are altitudes and meet at orthocentre O. 

Angle Bisector 

It is the bisector of an angle contained in the vertex of a triangle. All the three angle bisectors of 
a triangle meet at a point called the incentre of the triangle. The incentre is the centre of a circle 
which can be perfectly inscribed in the trianale. 





A 
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la radius ■ /!>-/£- IF, Also, ZB/C *90 


ZA 
2 ‘ 


In AABC, AD, BE and CF are angle bisectors and meet at incentre J. 


Perpendicular Bisector 


It is the line passing through the mid-point of the side of a triangle and perpendicular to it. All 
the three perpendicular bisectors of a triangle meet at a point called the circumcentre of the 
triangle.The circumcentre is the centre of a circle which can be perfectly circumscribed about 
the triangle. The circumradius = PC=QC=RC and ZQCR = 2ZP. In APQR, the angle bisectors 
meet at circumcentre C. Also, D, E and F are the mid-points of OR, RP and PQ, respectively. 


P 



Median 

It is the line joining the mid-point of a side of a triangle with the vertex opposite to that side. 
All the three medians of a triangle meet at a point called the centroid of the triangle. They also 
intersect each other such that each median is split in the ratio of 1 : 2 from the base side. In 
AABC, AD, BE and CF are the medians and meet at the centroid G. Also, 
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AG^BG m CG 
GD “ GE “ GF " 

and D, E and F are mid-points of CA and respectively. 

Important Points 

1. The internal bisector of an angle of a triangle divides the opposite side internally in the ratio 
of sides containing the angle. 

2. The line joining the mid point of any two sides of a triangle is parallel to the third side and 
equal to half of it. 

3. Any line parallel to one side of a triangle divides the other two sides proportionally. If DE is drawn par¬ 
allel to BC, then 


A 



AD m AB AD m AE 

DB m EC ° r AB m AC 
AD AB AE AC 
DE~ BC~ DE~ BC 


4. Apollonius theorem In a triangle the sum of the 






squares of any two sides of a of the median to the third side and 

square of half the third side, 


A 



In AABC, AD is median, then AB 2 + AC 2 =2 {AD 2 + BD 2 ) 

Ex. 6 In the figure given, Z BAC: Z ABC = 2:3. Find the measure of AABC. 


A 



Sol. Let Z A = 2x and ZB = 3s 
Then, 2x + 3x = 120° 

[Exterior angle is equal to the sum of the interior opposite angles] => 5x = 120° => x = 24° 

Z ABC = 3x = 3 x 24° = 72° 

Ex. 7 In A PQR, if PQ = 6 cm, PR = 8 cm, QS = 3 cm and PS is the bisector of Z QPR, what is the length 
of QR? 

Sol. Since, PS is the angle bisector of Z QPR, Ql = PQ 
SR PR 

3 6 „ D (3 x 8"1 . 

=> —= -=> SR = \ -cm = 4 cm 


SR 8 I 6 J 






QR = QS + SR 
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= 3+4 QR = 7cm 



V 

6 cm / 

. 8 cm 

/ 

\ 

/ 


6 3cm ; 

t H 


Ex. 8 The angles of triangle are in the ratio 3:5:7. The triangle is 


Sol. Let the angle measure (3x)°, (5x)° and (7x)° Then, 3i + 5x + 7x = 180 


=> 15i = 180 =>x = 12 


These angles are 36° ,60° and 84° Hence, the triangle is acute angled. 


Ex. 9 In a AABC, ZBCA = 90° and CD is perendicular to AB. If AD = 4 cm and BD = 9 cm, then 
the value of DC will be 

In AA B C and .AACD t 



m 32 + 11T 
9+4 

13 x Ax 9 

1 = 1 
36 

D = 6 cm 


Quadrilateral 





It is a plane figure bounded by and four internal angles. The 

sum of the internal angles of a quadrilateral is equal to 360°. 


Parallelogram 

A quadrilateral in which the opposite sides are equal and parallel, is called a parallelogram. In a 
parallelogram, 



(i) The sum of any two adjacent interior angles is equal to 180°. 

Z A+ZB = ZB + ZC—ZC + ZD = ZD+Z A =180° (ii) The opposite angles are equal in 
magnitudes Z A = ZC and ZB = ZD. (iii) line joining the mid-points of the adjacent sides of a 
quadrilateral form a 

parallelogram, (iv) line joining the mid-points of the adjacent sides of a parallelogram is a 
parallelogram, (v) The parallelogram inscribed in a circle is a rectangle and circumscribed about 
a circle is a rhombus, (vi) AC 2 + BD 1 =2 (AB 2 + BC 2 ) 

Rhombus 

A parallelogram in which all the sides are equal, is called a rhombus. 

(i) The opposite sides are parallel and all the sides are of equal 
lengths. AB = BC=CD = DA. 

(ii) The sum of any two adjacent interior angles is equal to 180°. ZA + ZB = ZB + ZC=ZC + ZD 
= ZD+Z A =180° 




D 


C 
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(iii) The opposite angles are equal in magnitudes, i.e., ZA = ZC and ZB = ZD. (iv) The diag¬ 
onals bisect each other at right angles and form four right angled triangles. 

(v) Area of the four right triangles, AAOB = ABOC = A.COD = ADOA and each 



A 


(vi) Figure formed by joining the mid-points of the adjacent sides of a rhombus is a rectangle. 

Rectangle 

A parallelogram in which the adjacent sides are perpendicular to each other and opposite side 
are equal is called a rectangle. 

(i) The diagonals of a rectangle are of equal 

magnitudes and bisect each other i.e., AC = BD 

and OA=OB=OC= OD. 



Length b 


A 


(ii) The figure formed by joining the mid-points of 

adjacent sides of a rectangle is a rhombus, (iii) The quadrilateral formed by joining the 


mid-points of intersection of the angle bisectors of a parallelogram is a rectangle. 





Square 
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A parallelogram in which all the sides are equal and perpendicular to each other, is called a 
square. 

(i) The diagonals bisect each other at right angles and form 

four isosceles right angled triangles, (ii) The diagonals of a square are of equal magnitudes i.e., 
AC = BD. 



(iii) The figure formed by joining the mid-points of adjacent sides of a square is a square. 

Trapezium 

It is a quadrilateral where only one pair of opposite sides are parallel. 

0 C 


A B 

ABCD is a trapezium as AB 11 DC. 

(i) If the non-parallel sides i.e., (AD andBC) are equal, then diagonals will also be equal to each 
other, 

(ii) Diagonals intersect each other in the ratio of lengths 

of parallel sides, (hi) line joining the mid-points of obhque (non-parallel) 


sides is half the sum of parallel sides and is called the 
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C 



a 


median. median, EP ■ -(AB + DC) 

2 


Cvclic Quadrilateral 

A quadrilateral whose vertices are on the circumference of a circle, is called a cyclic quadrilat¬ 
eral. The opposite angles of a cyclic quadrilateral are supplementary, i.e., a + P=180°. 



If the side of a cyclic quadrilateral is produced, then the exterior angle is equal to the interior 
opposite angle, i.e., ZADC = ZCBE 



Polygons 

A polygon is a closed plane figure bounded by straight lines. 

Convex polygon A polygon in which none of its interior angles is more than 180° is called con¬ 
vex polygon. 


Concave polygon A polygon in which atleast one angle is more than 1 80° is called 







concave polygon. 
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Irregular polygon A polygon in which all the sides or angles are not of the same 


measure. 


Regular polygon A regular polygon has all its sides and angles equal. 


Number <A stow 

Nans of Ilia Polygon 

Sum of oil the angles 

Number el diagonals 

3 

Triangle 

160* 

0 

4 

OuKtileieraJ 

36tr 

2 

5 

Per lagan 

540* 

5 

6 

Hexagon 

720* 

0 

7 

Hoplagon 

9MT 

14 

a 

Octagon 

1Q80 g 

20 

9 

Nanogon 

1 2B& 

27 

10 

Decagon 

1440° 

35 


<i) Each exterior angle of a regular polygon =- 

Number of sides 


(ii) Each interior angle =180 — Exterior angle, (iii) Sum of all interior angles ={2n -4) x 90° 
(iv) Sum of all exterior angles =360° 

(v) Number of diagonals of polygon on n sides = —— 


Ex. 10 The angles of a quadrilateral are in the ratios 3:4:5:6. The smallest of these angles is 
Sol. Let the angles of the quadrilateral be (3x)°, (4z)°, (5x)° and (6i)°. 


Then, 3x + 4x + 5x + 6x = 360 => 18x = 360 => x = 20 


Smallest angle = (3 x 20)° = 60° 

Ex. 11 In the given figure, ABCD is a parallelogram. E and F are the centroids of AABD and 
ABCD, respectively. EF is equal to 


Sol. Since, .Eisthecentroidof A .A.RD and .40 is its median. 










Similarly 


AE : EO y'&arismahboob.wordpress.com 

EO --OA 
3 

FQ= -OC 
3 

EF- E0 + OF- -OA + ^OC=-AC = AE 
3 3 3 

EF =■ AE 


Ex. 12 ABCD is a rombus in which ZC = 60 °. Then, AC: BD is equal to 

C 



S«L 


ABGDiQ u rhombus Sa, ite^lleidwara equal. 

Now h 30=30 

=* ZEBU - 03C - 

Abo, ZBCD = tfP 

w =*21 = 130*^1=00^ 
Z303 = Z33C - ZBCD - 6Q* 

So 1 A BCD Ib on equilateral triangle, 

BD - BO = « 


lnA403 


jflB 3 - 04 s + OB 1 
0A 2 = AB* -OB 3 = 

^ ^ =» 0,1 = ^ * x c = fa x = Ji* 

4 4 a l 2 J 

XCT : = ^: a = v 5:1 


[kt] 


pat] 


Ex. 13 In the following figure, A, B, C and D are the concyclic points. Find the value of x. 
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F 


Sol. Z ABC + Z CBF = 180° 

ZABC = 180° - 130° = 50° Now, in ABCD Z ABC + ZADC= 180° => Z ADC = 180° - 50° = 130° Now, 
Z ADC + Z CDE = 180° 

=>x = 180°- 130° = 50° 

Ex. 14 In the give figure, AD WBC. Find the value of x. 



/I 


D 


SoE Here,AG II ^ 


OA _ OP 

OC OB 
3 t - 5 


x -3 - 19 

ftc - 57 s: — Si + 15 
x J - 17* + 72 = 0 
(ar - 8) fce - 9) - 0 

37 = 8 , 9 


Circle 


A circle is a set of points which are equidistant from a given point. The given point is known as the centre 
of that circle. In the given figure O is the centre of circle and r is the radius of circle and represented as C 
(10, r). 
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Chord 

A line segment whose end points lie on the circle. AB is the chord in the given figure. 

The line joining the centre of a circle to the mid-point of a chord is perpendicular to the chord. AD = DB 
and OD ± AB. 

(i) Equal chords of a circle are equidistant from the centre and vice-versa. 



fiil Eaual chords substends eaual anales at the centre and vice-versa. 



(iii) In a circle or in conguruent circles equal chords are made by equal arcs, (iv) If two chords 
AB and CD of a circle, intersect inside a circle (outside the circle when produced at point E) 
then, AE xBE = CE x DE 








Secant 
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A line segment which intersects the circle at two distinct points, is called as secant. In the given 
diagram PQ intersects circle at two points at A and B. 



Sector of Circle 

The region enclosed by an arc of a circle and its two bounding radii is called a sector of the 
circle. 

Thus, in the adjonining figure, OABO is the sector of the circle C (o, r). 



Segment of a Circle 

A chord divides the circle into two regions. These two regions are called the segments of a circle. 



segment 


In the figure, PSR is the major segment and PQR is minor segment. Angles made in the same 
segment are equal. 


Angles and Central AWgm hboob - word P ress - com 


The angle subtended at the centre by any two point on the circumference of the circle is called 
central angle. 

(i) Angle in a semi-circle is a right angle. 

(ii) The angle subtended by an arc at the centre of the circle is twice the angle subtended by the 
arc at any point on the remaining part of the circle. In the figure given below ZAOB is the central 
angle and ZAO'B is angle subtended at the circle. So, ZAOB=2ZA<yB. 



Tangent 

A line segment which has one common point with circumference of a circle i.e., it touches only 
at one point is called as tangent of circle. 

In the given figure PQ is tangent which touches the circle at point R. 



(i) Radius is always perpendicular to tangent, (ii) The length of two tangents drawn from the 
external point to the circle are equal. 

(iii) The angle which a chord makes with a tangent at its point of contact is equal to any angle in 
the alternate segment. Z.PTA = ZABT, where AT is the chord and PT is the tangent to the circle. 
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(iv) If PT is a tangent (with P being an external point and T being the point of contact) and PAB 
is a secant to circle (with A and B as the points, where the secant cuts the circle), then PT 2 =PAx 
PB. 



Pair of Circle 

(i) (a) When two circles touch externally, then the distance between their centres is equal to the 
sum of their radii then, AB = AC + BC 


P 



(b) When two circles touch internally the distance between their centres is equal to the difference 
between their radii 



AB = AC - BC 






(ii) In a given pair of circles, direct tangents and the cross 

(or transverse) tangents. In the figure, AB and CD are the direct tanaents and EH and GF are the 
transverse tanaents. 



When two circles of radii r[ and r 2 have their centres at a distance d. 
+ The Length ol the direct common tangent = i/d 2 -{Py -r 2 f. 

+ The length erf transverse tangent = i/d 2 -fri + fof < 


Ex. 15A chord AB is drawn in a circle with centre O and radius 5 cm. If the shortest distance 
between centre and chord is 4 cm, find the length of chord AB? 


SoL In the adjoining figure 
vlfJ -s Sem {radiu*) 

OC = 4cdq (shortest distance between centre and chord) 
Lut length of chord >15 be Sr, LliGn >1C = z* 

TaA/lCWJ, AO 2 = AC 3 + OC 2 
=* ( 5 ? =** + {*? 

=» as - x 2 +■ 

x ~ ^fib - IS — Vg = 3 cm 
m length dF diorrl A !i = 2a; = 2 X 3 ■ 6 r.m 



Ex. 16 Find the value of x in the given figure. 


Sol. Since, PT is a tangent and PAB is a secant to the circle. PT 2 =PAPB 


=> 144 = x (x + 7) 


=>x 2 + 7x- 144 = 0 


=> fx + 16) (s - 9) = 0 


=> a; = 9 [vi = - 16 is not possible.] 






Ex. 1 7 Two circles touch each otK8W8K?fi^^ E l^^Mfi?‘Sf^ 7 5 cm and 3 cm. The biggest chord 
of the greater circle which is outside the inner circle is of length. 


Sal. 


Lest 0 and 0 9 be the cent.raa of greater jtnd smaller cirdea, 
nspaetlve^. 

.V OM - Q'M — GO* 

= 2 1=1 

In AAOM, 

AM 1 = OA 2 - OM 1 
-9-1-e 

=9 AM = %i2 

Length uf bi^'st chord. df7 ^ 2 - AxW 

= 2 ■ 2^2 = 4V2 cm 



Ex. 18 In the given figure, it is given that O is the centre of the circle and ZAOC = 140°, find 
ZABC. 



Sol. Join A and C to any point D on the circle. We know that, the angle made by an arc at anv 
point on the circle is half of the centre. 

^APC = - ZAOC = - x 140“ * W 
2 2 

Since, ABCD ia ft cjdic quadrilateral, 

ZABC + ZABC m 180° 

=* 70° + ZABC = 180" 

=> ZABC = 110- 

B 


Fast Track Practice 



Line and Angles 



1. An angle which is less than 360° aMM* 0 ! 


(a) a reflex angle (b) a straight angle (c) an acute angle (d) an obtuse angle (e) None of the above 

2. If every interior angle of regular octagon is 135°, then find the external angle of it. 

[RRBCGL2012] 

(a) 65° (b) 75° 

(c) 45° (d) 55° 

3. The supplement of 80° is 
(a) 10° (b) 100° 

(c) 280° (d) 120° 

(e) None of the above 

4. In the given figure, straight lines AB and CD intersect at O. If ZB = 3 Zp, then Zp is equal to 



(a) 40° (b) 45° 

(c) 50° (d) 55° 

fej None of the above 5. In the given figure, l,m and n are three parallel lines and ti and t2 are two trans¬ 
versal lines which cut l,m and n at A, B, C and P, Q, R, respectively. Which of the following options is 
correct? 



(e) None of the above 


6. In the given figure, ABWCD. If ZCAB = 80f and ZEFC = 25°, then ZCEF is equal to 



(a) 65° (b) 55° 
(c) 45° fd) 75° 


7. In the given figure, AB \\ CD and 


EF 11 Gff. Find the relation between a and 6. 



(a) 2a +b = 180= fbj a + fa = 180= (c)a-o = 180° fdj a+ 2o = 180° (ej None of the above 


In the given figure, if 711 m, then find the 







value of v (in degrees). 
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i- m 


& 


(a) 105° (b) 100° 

(c) 110° fd) 115° 
fej None of the above 

9. In the given figure, AB 11 CD and they cut PQ and Qii at E,F and G,ff, respectively. If ZPQR = x, then 
find the value of x (in degrees). 



(a) 20° (b) 30° (c) 24° (d) 32° (e) None of the above 10. In the given figure, ZCOE = 90°. Find the value 



(a) 120° (b) 60° (c) 45° (d) 30 ( 







fej None of the above 11. In the = 40°, ZCOD = 4x° and ZBOD 

= 3x°, then ZCOD is equal to 



A 


O 


3 


(a) 80° (b) 100° (c) 120° (tfj 140° 12. In the given figure, ABl 1 CD. If Z ABO = 130° and ZOCZ) = 110°, 
then ZBOC is equal to 



{a) 50° (b) 60° (c) 70° (a; 90= 

13. Two transversals S and T cut a set of distinct parallel lines. S cuts the parallel lines in points A, B, C, 
D and T cuts the parallel lines in points E, F, G and H, respectively. If AB = 4, CD = 3 and EF =12, then 
what is the length of Gfl? 

(a) 4 (b) 6 (cj 8 (d) 9 

14. Consider the following statements 

I. The locus of points which are equidistant from two parallel lines is a line parallel to both of them and 
drawn midway between them. II. The perpendicular distances of any point on this locus line from two ori¬ 
ginal parallel lines are equal. Further, no point outside this locus line has this property. Which of the above 
statements is/are correct? (a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

15. In the figure given below, EC is parallel to AB, ZECD = 70° and ZBDO = 20°. What is the value of 
ZOBD1 






A 
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E 



(a) 20° (b) 30° (c) 40° (d) 50° 

Triangle 

16.1n a AABC, ZA: ZB : ZC = 2: 4:3. The shortest side and the longest side of the triangle are respectively 
[SSC CPO 2013] (a) AC and AB (b) AC and BC (c) BC and AC (d) AB and AC 

17. In a AABC, ZA = BQP t ZC w S5P and 
AB _L BC. What is the value nf ZBAB? 

[BSC CGI 301 3] 

(3) 60* fa) (0) 55 p (d) 


18.0 is the circumcentre of the AABC. If ZBAC = 50 3 , then ZOBC is equal to 

[SSC (10+2) 2012] 

(a) 30° (b) 60° 

(c) 40° (d) 50° 

19. The sides BC,CA and AB of AABC have been produced to D, E and F respectively as shown in the 
figure, forming exterior angles ZACD, ZBAE and ZCBF. Then, ZACD + ZBAE + ZCBF is equal to 



(a) 240° (b) 300° (c) 320° fdj 360 < 




20. ABC is a right angled triangle = a + 6 . D is a point on BC such 

that BD = AB. The ratio of BD : DC for any value of a and b is given by [CDS 2013] 

(a) 3 : 2 fbj 4 : 3 (c) 5 : 4 fdj 3 : 1 

21. ABC is a triangle, where BC = 2AB , ZB = 30° and ZA = 90°. The magnitude of the side AC is [CDS 
2013] 


m 


(c) 


2 BC 
3 
BC 

Is 


#4 


(d) 


3BC 

4 

t/3 BC 
2 


22 The bisectors and Cl of AB and AC of 
a AABC meet in. Z. What ia Z/JfC 
cqu4jdto'/ [CPS 20130 

A « ™ A 


fSj 90° - - 
4 

fcj ao 5 - ~ 


f'&J 0CP + - 
4 

(dj 9tP + — 
2 


23. In the figure given below, ZPQR = 90° and QL is a median, PQ = 5 cm and QR = 12 cm. Then, QL is 
equal to 


[CPS 2011] 



(a) 5 cm (b) 5.5 cm (c) 6 cm (d) 6.5 cm 

2 2 

24. ABC and .XYZ are two similar triangles with ZC = ZZ, whose areas are respectively 32 and 60.5 . 
If XY = 7.7 cm, then what is AB equal to? 

[CDS 2013] 

(a) 5.6 cm (b) 5.8 cm 


(c) 6.0 cm fdj 6.2 cm 





25. ABC is a triangle right angled aton the hypotenuse BC. What is 
BCAD equal to? [CDS 2013] 

(a)AB-AC (b)AB-AD 

(c)CA-CD (d)AD-DB 

26. The side AC of a AABC is extended to D such that BC = CD. If ZACB is 70°, then what is ZADB 
equal to? [CDS 2013] 

(a) 35° fbj 45° (c) 70° (dj 110° 

27. £ is the mid-point of the median AD of a AABC. If BiJ is extended it meets the side AC at F, then CF is 
equal to 

[CDS 2013] 

(a) AC/3 (b) 2AC/3 

(c) AC/2 (d) None of these 

28. Consider the following statements 
I. If G is the centroid of AABC, then 

GA = GB = GC. II. If i7 is the orthocentre of AABC, then HA = HB = HC. 

Which of the statements given above is/are correct? [CDS 2013] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor I 

29. The three sides of a triangle are 15, 25 and v units. Which one of the following is correct? [CDS 2014] 
(a)10<x<40 (b)10<x<40 


(c) 10 <x< 40 fdJ10<x<40 


30. If AD is the internal angle AC = 1 cm, then what is BD : BC 

equal to? [CDS 2014] 

(a) 1 : 3 (b) 1 : 4 

(c) 2 : 3 (d) 3 : 4 

In a AABC, if ZA = 115°, ZC = 20° and D is a point on BC such that AD 1 BC and BD = 7 cm, then AD 
is of length 

[SSCCPO2013] 

(a) 15 cm fbj 5 cm 

(c) 7 cm (d) 10 cm 

32. In AABC, DE || BC, where DE intersects AB and AC at the points D and E, respectively. If AD = 6 
cm, DB = 12* - 6 cm, AB = 2x cm and CB - 16 - 2x cm, then the value of re is 

[SSCCCL (Main) 2012] (a) 6 cm (b) 4 cm (c) 2 cm fdj 8 cm 

33. In AABC, D and E are points on sides AB and AC, such that DEWBC. If AD = v, DB = x -2, AE = x + 
2 and BC = x-% then the value of x is 

[SSCCPO2013] (a) 4 fbj 2 (cjl fdj 8 

34. In a AABC, AB = AC and D is a point on AB, such that AD = DC = BC. Then, ZB AC is [SSCFCI2012] 

(a) 40° fbj 45° 

(cj 30° (d) 36° 

35. In a AABC, ZA : ZB : AC = 2: 3: 4 A line CD drawn parallel to AB, then ZACD is [SSCCGL2013] 

(a) 80° fbj 20° 

(cj 40° (d) 60° 

36. The mid-points of AB and AC of a AABC are respectively X and Y. If BC + XY =12 units, then the value of BC - 
XY is [SSC FCI 2012] 


(a) 6 (b) 8 
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(c)4 ray 12 

37. In the figure given below, ZABC = ZAED = 90°. 



Consider the following statements I. ABC and ADE are similar triangles. II. The four points B, C, E and D may lie on a 
circle. 

Which of the above statements is/are correct? [CDS 2012] 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

38. Consider the following statements in respect of an equilateral AABC. 

I. There is a point P inside the AABC, such that each of its sides subtends an angle of 120° at P. II. There is a point P 
inside the AABC, such that the APBC, is obtuse angled and A is the orthocentre of APBC. Which of the above statements 
is/are correct? (a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

39. In a AABC, ZBCA = 60° and AB 2 = BC 2 + CA 2 +X. What is the value of X7 [CDS 2012] 

(a) {BC)[CA) (b) - {BC){CA) 

(c) {AB)(BC) (d) Zero 

40. In a AABC, XY is drawn parallel to BC, cutting sides at X and Y, where AB = 4.8 cm, BC = 7.2 cm and BX = 2 cm. 
What is the length of XY? [CDS 2012] 




(a) 4 cm (b) 4.1 cm 
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(c) 4.2 cm (d) 4.3 cm 

41. The angles x°, a", c° and (7t-6)° are indicated in the figure given below. Which one of the following is correct? 

[CDS 2012] 



(a) x = a + c - b 

(b) x = b- a- c 

(c) x = a + b + c 

(d) x = a - b + c 

42. In the figure given below, YZ is parallel to MN, XY is parallel to LM and XZ is parallel to LN. Then, MY is [CDS 
2012] 



(a) the median of ALMA/ 

(b) the angular bisector of ZLMN 

(c) perpendicular to LN 


(d) perpendicular bisector of LN 





43. In the figure given below, AB is AB = AE. What is the value of ZAEF? 


[CDS 2012] 



(a) 30° (b) 35° 

(c) 40° (d) 45 

Quadrilateral 

44. In a quadrilateral ABCD, it is given that BD = 16 cm. If AL±BD and CMLBD such that AL = 9 cm and 
CM = 7 cm, then area (quadrilateral ABCD) is equal to 


D 



(a) 256 cm 2 (dJ 128 cm 2 
(cj 64 cm 2 (d)96cm 2 

45. Three angles of a quadrilateral are 80°, 95° and 112°. Its fourth angle is 
(a) 78° (b) 73° 


(c) 85° (d) 100' 






46. In the given figure, ABCD is a and ZCBD = 60°. Then, ZBDC is 

equal to 



(a) 60° (b) 75° (c) 45° (tfj 50° 

47. If one angle of a parallelogram is 24° less than twice the smallest angle, then the largest angle of the 
parallelogram is 

(a) 68° (b) 102° 

(c) 112° (d) 136° 

48. External angle of a regular polygon is 72°. Find the sum of all the internal angles of it. [rrb cgl 2012 ] 
(a) 360° (b) 480° (c) 352° (d) 540° 

The ratio of the numbers of sides of two regular polygons is 1:2. If each interior angle of the first polygon 
is 120°, then the measure of each interior angle of the second polygon is [SSC CGL (Main) 2012] 

(a) 140° (b) 135° (c) 150° (d) 160° 

50. If difference between exterior and interior angles of a polygon is 60°, then find the number of sides in 
the polygon. 

(a) 4 (b) 5 (c) 6 (d) 7 (e) 8 

51. In the quadrilateral ABCD shown below, ZDAB = ZDCX = 120°. If ZABC = 105°, then what is the 
value of ZADC?[CDS 2012] 
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(a) 45° (b) 60° (c) 75° (d) 95° 

52. If the diagonals of a quadrilateral are equal and bisect each other at right angles, then the quadrilateral 
is a 

[CDS 2012] 

(a) rectangle (b) square 
(c) rhombus (d) trapezium 

53. In the figure given below, PQRS is a parallelogram. HAP, AQ, CR and CS are bisectors of ZP,ZQ,ZR 
and ZS respectively, then ABCD is a [CDS 2013] 



(a) square (b) rhombus 

(c) rectangle (d) None of these 


S4. 



B C 










In the figure given above, ABCD is XfyXfiiSflllflPSfi'9fP) and BC. Then, Zy is equal to [CDS 
2012] 

{a) 30° (b) 45° (c) 60° (d) 65° 

55. A quadrilateral ABCD is inscribed in a circle. If AB is parallel to CD and AC = BD, then the quadrilat¬ 
eral must be a 

[CDS 2013] 

(a) parallelogram (b) rhombus 
(c) trapezium (d) None of these 

56. Let ABCD be a parallelogram. Let m and n be positive integers such that n < m < 2n. Let AC = 2 mn 
and BD = m 2 - n 2 . Let AB= (m 2 + n 2 )l2. 

[CDS 2012] 

Statement I AC > BD 

Statement II ABCD is a rhombus. Which one of the following is correct in respect of the above statements? 

(a) Both statements I and II are true and statement II is the correct explanation of statement I 

(b) Both statements I and II are true but statement II is not the correct explanation of statement 

(c) Statement I is true but statement II is false 

(d) Statement II is true but statement I is false 

57. ff dflCG he a rectangle a nd P.Q* JE.flhe 
the mid-pointa af Ali ,BC ? CD and. DA 


DA then the area of the 

quadrilateral PQES is equal to 

[5SC CCL1013] 

(a) r (ABCD) (i>) | aroa (ASCC) 

(c) 1 area (ASCD) |W> area lABCDj 


58. Let X be any point within a squais described such that D is within it. 
Which one of the following is correct? [CDS 2012] 

(a) AX = DZ (b) ZADZ ZBAX 

(c) AD = DZ (d) BX = DZ 

59. ABCD is a quadrilateral such that BC = BA and CD > AD. Which one of the following is correct? 

(a) ZBAD = ZBCD (b) ZBAD < ZBCD (c) ZBAD > ZBCD (d) 2ZBAD = ZBCD 

60. Two light rods AB = a + b and CD = a-b symmetrically lying on a horizontal. There are kept intact by 
two strings AC and BD. The perpendicular distance between rods is a. The length of AC is given by 

ft) +■ fc B fo) a 2 - b 2 

fc) i/a 2 -t> 2 (<f) 1 /^ + b* 

Circle 

61. AB is the diameter of a circle with centre 0 and P is a point on it. If ZPOA = 120=, then the value of 
ZPBO is 

[SSCCGL (Main) 2012] (a) 30° (b) 50° (c) 60° (d) 40° 

62. Two circles of same radius 5 cm, intersect each other at A and B. If AB = 8 cm, then the distance 
between the centres is [ssc CCL 2013] 

(a) 10 cm (to) 4 cm (c) 6 cm (d) 8 cm 

63 .0 is the centre of a circle. AC and BD are two chords of the circle intersecting each other at P. If ZAOB 
= 15° and ZAPB = 30 M , then ZCOD is equal to 

[SSCCGL (Main) 2012] 

m- M> — 

a 3 3 3 

64. R and r are the radii of two circles (R > 1). If the distance between the centres of the two circles be d, 
then length of common tangent of two circles is 
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(c) ^[R-rf -d 2 (df Vfl s -d s 

65. P is a point outside a circle and is 13 cm away from its centre. A secant drawn from the point P inter¬ 
sects the circle at points A and B in such a way that PA = 9 cm and AB = 7 cm. The radius of the circle is 
[SSC CCL 2012] 

(a) 5.5 cm (b) 5 cm fcj 4 cm (d) 4.5 cm 

66. Consider the following statements 

I. The tangent of a circle is a line that meets the circle in one and only one point. 

II. The tangent of a circle at the end point of the diameter is perpendicular to the diameter. 

Which of the above statements is/are correct? 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

67. Consider the following statements 
[CDS 2013] 

I. The perpendicular bisector of a chord 
of a circle does not pass through the 
centre of the circle. 

II. The angle in a semi-circle is a right 
angle. 

Which of the statements given above is/are correct? 


(a) Only I (b) Only II 






(c) Both I and II (d) Neither I nor II $?. ABCD is circumscribed, touching 
the circle at P, Q, R and S. If AP = 6 cm BP = 5 cm, CQ = 3 cm and DR = 4 cm, then perimeter of quad¬ 
rilateral ABCD is 


D 



(a) 18 cm (b) 27 cm 
(c) 36 cm (d) 32 cm 

69. From the circumcentre / of the AABC, perpendicular ID is drawn on £C. If ABAC = 60°, then the value 
oiZBID is 

[SSCCGL2012] 

(a) 75° (b) 60° (c) 45° (d) 80° 

70. In a AABC, O is its circumcentre and ZBAC = 50°. The measure of ZOBC is 
[SSCCPO2013] 

(a) 60° fbj 30° (c) 40° fdj 50° 

71. The diagonals AC and fiD of a cyclic quadrilateral ABCD intersect each other at the point P. Then, it is 
always true 

that [SSCCCL2013] 

(a) AP.CP = BP.DP (b) AP.BP = CP.DP (c) AP.CD = AB.CP (d) BP.AB = CD.CP 

72. A, B, C and D are four points on a circle. AC and BD intersect at a point E such that ZBEC =130= and 
ZECD = 20= Then, ZBAC is equal to [SSC CCL 2013] 





(a) 90° (b) 100° (C) 110° (d) 120‘ 
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73. From the circumcentre / of the AABC, perpendicular ID is drawn on BC. If ZB AC = 60°, then the value 
of ZBID is. Find the value of X [SSC CCL (Main) 2012] 


A 



(a) 75° (b) 60° (c) 45° (d) 80° 


Find i in the given figure. 



(a) 13 cm (b) 12 cm 
(c)16cm (dj 15 cm 
(e) None of the above 

75. An equilateral ATQR is drawn inside a square PQRS. The value of the ZPTS (in degrees) is [SSC (10+2) 
2012] 

(a) 75 (b) 90 
(c) 120 (d) 150 

76. If the sides of a quadrilateral ABCD touch a circle and AB = 6 cm, CD = 5 cm BC = 7 cm, then the 
length of AD (in cm) is [SSC CCL (Main) 2012] 


(a) 4 (b) 6 



(c) 8 (of) 9 
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77. In the given figure, O is the centre of a circle and ZOAB = 50°. Then, ZBOD is equal to 



(a) 130° (b) 50° 

(c) 100° (d) 80° 

78. If a regular hexagon is inscribed in a circle of radius r, then find the perimeter of the hexagon. 

(a) 5r (b) 6r (c) %r (d) 9r (e) 12r 

79. Two concentric circles having common centre O and chord AB of the outer circle intersect the inner 
circle at points C and D. If distance of chord from the centre is 3 cm, outer radius is 13 cm and inner radius 
is 7 cm, then length of^4C (in cm) is [SSC CCL (Main) 2012] 

r<u &Vio e/io 

rcjWio W2-M 

In the given figure, PQR is a tangent to the circle at Q, whose centre is O and AB is a chord parallel to PR 
such that ZBQR = 70P. Then, ZAQB is equal to 



(a) 20° (b) 35° (c) 40° (d) 45° 81. In the given figure, O is the centre of a circle, BOA is its diameter and 
the tangent at the point P meets BA extended at T. If ZPBO = 30°, then ZPTA is eaual to 







(a) 60° (b) 30° (c) 15° (d) 45° 82. In the given figure, O is the centre of a circle, PQL and PRM are the 
tangents at the points Q and R respectively and S is a point on the circle such that ZSQL = 50° and ZSRM 
= 60°. Then, ZQSR is equal to 



(a) 40° (b) 50° (cj 60° (d) 70° 

83. ABC is an isosceles triangle with AB = AC. A circle through B touching AC at the middle point inter¬ 
sects AB at P. Then, AP : AB is [SSC CGL 2013] 

(a) 3 : 5 fbj 1: 4 (cj 4 :1 (dj 2 : 3 

84. A chord AS of a circle C x of radius (VI+1) cmtouchesacircleC 2 ofradius (VI -1) cm, then the length of 
AB is 

[SSC CGL 2013] 

(a)8Vlcm (b) 4 #3 cm 
(c) 4 VI cm (d) 2 A /1 cm 

85. P and Q are two points on a circle with centre at O. R is a point on the minor arc of the circle between 
the points P and Q. The tangents to the circle from the point 

S are drawn which touch the circle at P and Q. If ZPSQ = 20°, then ZPRQ is equal to [SSC CGL 2013] 


(a) 200° (b) 160° (c) 100° (d) 80 ( 






86. The length of the diagonal of a circumscribing the square. The 

area of the portion between the circle and the square (in sq cm) is [SSC FCI 2012] 

($) 16— |bJ18- fcjio- (d) 12 — 

7 7 7 7 

87. In the given figureAB and CD are two parallel chords of a circle with centre O and radius 5 cm. Also, 
AB = 8 cm and CD = 6 cm. If OP 1 AB and OQ 1 CD, then determine the length of PQ 

[DMRC2012] 



(a) 7 cm (b) 10 cm 

(c) 8 cm (d) None of these 

Suppose AB is a diameter of a circle, whose centre is at O and C be any point on the circle. If CD ± AB 
and CD = 12 cm, AD =16 cm, then BD is equal to [SSC FCI 2012] 

(a) 10 cmfbj 12 cmb) 8 cm (d) 9 cm 

89. Three circles of radii 4 cm, 6 cm and 8 cm touch each other pairwise externally. The area of the triangle 
formed by the line segments joining the centres of the three circles is [SSC (10+2) 2012] 

(a) 6VI sq cm (b) 24VI sq cm 

(c) 144VTI sq cm (d) 12V105 sq cm 

90. A, B and C are three points on a circle. The tangent at C meets BA extended at T. Given, ZATC = 36° 
and ZACT = 48°, the angle subtended by AB at the centre of the circle is [SSC FCI 2012] 

(a) 84° (b) 48° (c) 96° (d) 72° 


91. Consider the following statements 





I. The angular measure in radian of xwdmWsMmtimmmcndrng at its centre decreases, if the 
radius of the arc increases. II. 1800° is equal to 5n radian. 

Which of the statements is/are correct? 

(a) Only I (b) Only II 

(c) Both I and II (d) Neither I nor II 

92. In the figure given below, AO = CD where O is the centre of the circle. What is the value of ZAPS? 
[CDS 2012] 



(a) 60° (b) 50° (c) 45° (d) 30° 

93. A circular ring with centre O is kept in the vertical position by two weightless thin strings TP and TQ 
attached to the ring at P and Q. The line OT meets the ring at E whereas a tangential string at E meets TP 
and TQ at A and B, respectively. If the radius of the ring is 5 cm and OT =13 cm, then what is the length 
ofAB? [CDS 2012] 

(a) 10/3 cm (b) 20/3 cm 

(c)IOcm (dj 40/3 cm 

94. Consider the following statements in respect of two chords XY and ZT of a circle intersecting at P. 
[CDS 2013] 

I. PXPY = PZPT II. PXZ and PTY are similar triangles. Which of the statements given above is/are cor¬ 
rect? (a) Only I (b) Only II 


(c) Both I and II (d) Neither I nor II 




95. A regular hexagon is inscribed area inside the circle but outside the 

regular hexagon, then which one of the following is correct? [CDS 2013] 

(a) 13 cm 2 < x < 15 cm 2 

(b) 15 cm 2 < x < 17 cm 2 

(c) 17 cm 2 < x < 19 cm 2 

(d) 19 cm 2 <x<21 cm 2 

96. The diameter of a circle with centre at C is 50 cm. CP is a radial segment of the circle. AB is a chord 
perpendicular to CP and passes through P. CP produced intersects the circle at D. If DP =18 cm, then 
what is the length of AB? [CDS 2013] 

(a) 24 cmfbj 32 cm(c) 40 cm (d) 48 cm 

97. ABC is an equilateral triangle inscribed in a circle. D is any point on the arc BC. What is ZADB equal 
to? [CDS 2013] 

(a) 90° (b) 60° 

(c) 45° (d) None of these 

98. AB and CD are two chords of a circle meeting externally at P. Then, which of the following is/are 
correct? [CDS 2014] 

I. PAxPD = PCxPB II. APAC and APDB are similar. 

Select the correct answer using the codes given below, (a) Only I (b) Only II 
(c) Both I and II (d) Neither I nor II 

99. ABC is triangle right angled at B. If AB = 6 cm and BC = 8 cm, then what is the length of the circum- 
radius of the AABC? [CDS 2014] 

(a) 10 cm (b) 7 cm 


(c) 6 cm (d) 5 cm 


100 . PQ is chord of length 6 cm of to the circle at P and Q meet at T. 

Length of TP is 

[SSCCGL2013] 

(a) 4.75 cm (b) 2.75 cm 

(c) 3.75 cm (d) 4.25 cm 

10 1. ABCD is a rhombus. AB is produced to F and BA is produced to E such that AB = AE = BF, then [SSC 
CGL 2013] 

(a) ED 2 + CF 2 = EF 2 (b) EDWCF (c) ED > CF (d) ED 1 CF 

102. AB and CD are two parallel chords of a circle such that AB = 10 cm and CD = 24 cm. If the chords 
are of the opposite sides of the centre and distance between them is 17 cm, then the radius of the circle is 
[SSC CGL 2013] (a) 12 cm (b) 13 cm 

(c) 10 cm (d) 11cm 

103. Consider the following statements 
I. Let ABCD be a parallelogram which 
is not a rectangle. 

Then, 2(AB 2 + BC 2 ) * AC 2 + BD 2 II. If ABCD is a rhombus with AB = 4 
cm, then AC + BD = n for some 
positive integer n. 

Which of the above statements is/are 
correct? [CDS 2014] 

(a) Only I (b) Only II 


(b) Both I and II (d) Beither I nor 1 104. Each of the two circles of same radius a 


passes through the centre of the the points A, B and 0,0' be their 

centres, then area of the quadrilateral AOBO' is [SSC CGL 2013] 

Answer with Solutions 

Line and Angles 


1. (a) An arujls which is ] M3 tm l ‘m^2 0b - W0rdpreSS - C0m 
mare than 1RO a r is called a reflex an^le. 

2. (£) Every external angle of octagon 

= 180° - Interior angle 

= 18Q* - 135? =45* 

3. ib) Suppiuwa of eo* = I80 n 80* = iQ0 u 

4. (ft) zp + zp - ieo° 

zp + 3£p = iao* 

i* 4Zp-lBD D 

Zp = 45* 

5. LC'J Given that. J | m\\n and t\ and ^ are 
the transversal lines, therefore 

BC QR 

6. l&) Lei ZCEF ~ x° 

Now, AS || CD and AF is a transversal. 

ZDCF = ZCAfl = 80 c ' 

[corresponding angles] 

In AGEF, side .EC has been produced to D. 

^ Ji + 3h = 00 s 

=> x = 55 : ' 

Tp {bj Bine*, Air jj CD, ZEIL = Zl/iT 

[corresponding angles] 

=> ZW = fa [v ZETL = hi 

Since, £F || £?Jf, 

Zlfff + ZJXL h ISO 0 
=> fa 4 a = 1 flft a 

l sum of the interior angtas on the 
same side of Ihc trunsvuraalj 
Hence, the required relation is 
a+ fa w 1BQ°. 

8. fgj Draw a Lina n passing through O and 
parallel to J and m. 

Sauce, l |J n, 

Zl +■ too 5 = 1B0 5 

[sum nf the interior angles on the 
same side of the transversal] 

=* /A - 

-Since, j? || m 

Z2 ■ 30° [akemata engles] 



ffl' 


B 


■m 






Now, ZAOB - Z1 4 Z2 » (BQ | yQQfsmahboob.wordpress.com 

= 111 / 

BUT ZAOB - (k + 5 

=> x - (110 -5/ - 1Q5 6 

(fe) SuiM, AB || CD and PQ is transversal. 

ZFEP = ZECH [corresponding angles] 

=* ZBGH - 70° f / ZFEF = 7£H 

Now, /KGW + /NGg = i BU* tUnearpeij-) 

=> ZHGQ={ ISO 0, - 70/ = 110° 

ALSO, ZDNQ 4 ZGFfQ = ISO" ISasHT pair] 

=* ZGHQ = (180 -140/ = 40° 

InACQff, 

zgoh + zghq + zhgq = iao u 

[sutu of tlku angles In a erkangta is 18Cf| 

=> x 4 w° + 110° * ISO* 

=* jf*1S(/“lS0" 

=? Jt = 180*-1BC/ = 3>OI B 

10. (d) Here, ZBOD = ZAQC 

^ Sjf = y 

Now, ZCDF + ZEOS * ZBOD - 1 BO* 

90“ 4 sc 4 2 jt *= 1 &0 3 
=4 3x = SO* 

* = ^= 3 U" 

3 

11. (a) Since, AUJ? is a strlaghi line. 

We have, ZAOC 4 ZCOD 4 ZEDU * ISO* 

=> 40 + 4x+3x= 180 

=* 7x = 140 

sr - 20 

/. ZGQB = (4 x2CT= 80° 

12. (fo) Through O r draw EOF | | AB \ \ CD. 

Now, Aff||FDand EO is the transversal. 

ZABO 4 ZEDE = ISO* 

=* 131/ 4 ZEOB ■ ISO* 

=? ZEOi? = S0 D 

Again, 

GD 11 OF and CD is the transversal. 

ZOCD 4 ZCOF = ISO* 

110*+ ZCOF = 1B0° 

=fr Z COF a 70 fl 

Let ZBOC = if 

Then. 

ZFDE 4 ZBOC 4 ZCOF a 180 fl 
=P SO" 4 X s 4 70“= ISO" 

=* x = [iao°-i^o°> = 60 ° 

ZBOC = G0 fl 


Triangle 
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13. (if) From figure, 



Let Gil = x 

By proportionality Law, 

AB = EF 

CM ~ G H 

4 12 

■=9 — = — 

3 Jf 

=> jr =? 3 X 3 *= 9 

14 h (0 Statements I and II are hoth true, 
becaurse the lotus oi' points which are 
equidistant from two paruJlel lines Lb a Line 
parallel to both of them and draw mid) way 
between them. 

AJ50.. it i5 true that the perpendicular 
distances of any point on this locus Lina 
from two original parallel lines are equal. 
Further, no point outside this locus line has 
this property. 


y ** 
x 


5 “ 


f .. . p 



B 

[ 

7 

r riC 

Y 


c 

—r 


10+ Given that, £U||Alf 

ZBCQ+ ZAGC mlBEf 



^ ZAOC * 1 £0* - 70** 110 B 

ZBQB=ZAOG = l 10" 

[alternate angle] 

Now, Ln AOBB r 

Z30D + £QD3 +■ A3BQ = 18G C 

110 B + 20 fl +J5°= 100° 

^ 3 ^ = 50 ® 
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LaL ZA 2 2x 
ZB « 4* 
acid ZC a 3x 

We kngw r ZA + ZB + ZC * 1RQ L 
a 2x + 4*t+ 3*-ISO* 

=> yx^iao a 

=±=> x = 2Q“ 

NOW, ZA=W 
Ztf 

and ZC = 60* 

Heooe, the sborusaL s?tio of Idarujte = aide 
opposite to the smallest angle = BC arid the 
Longest side of ifjaruale = side opposite to 
the longest: angle = AC. 



In ABAC, 

zb = i acr - <90^ + 59*) - 36? 

Now, to AMHi, 

zadb ■ ao c 

A ZACB + ZDBA + ZBAD - tRCT 
ZBAD = IMF - 90* - 36° = S5* 
IB- <c) 



InAOBf7,OB = OC 

-* ^OBC = ZCJC^J 

,', Sum of Llucu imqluS Ol a triauyLu = ISO 1- 

=» zobc +■ zocb + zboc - ibo" 
=* z zone + i ao= s iao» 

BO 15 

=> ZOTC= — =40* 

3 






19 . <* Owrly, ZJ + ZBAt = 1 Htf°ursmahboob.wordpress.com 

Z2+ ZCBP ~ 1BD* 

Z3+ZACP = 1Sfr 
{ZI-FZ2+Z30 

-HZBAB + ZCBF+ ZACD) ns 54D* 

=> 130 fl -KZ J 0AF+ ZCBF + ZACD)«540P 
=l ZACD ■+ ^HAE + ZCBF = 3G0" 

20. (* ]n right angled AABC,. 

(a l bf * <a - bf ■* 3 S 
A 



=> tP +■ i? 3 +■ £ab - a 2 +■ i 2 - Zsh + a* 
4i?ti = a 2 es> 4 b = -a 
VT BD a - 5 4h - h 
DC h b 

_ 3d _ 3 
i) I 
*3:1 

21.4* Given that, ZA=BO° and ZB = 30° 


B 



In AABC 

ZA + ZB + ZC ». lfiO u 
=* ZC = ISO" - 00° - 30* 

=> zc - eo D 

and BC = 2AB _.,(i) 

From Pythagoras th«ortm< 

HC 2 = AC 2 +■ AlJ Z 


£2AB} 2 = AC 2 + Af* 2 

AC 2 =4AB a - AJ? 2 = 3 AB 2 


AC ■ S' AB = 


>5 


(2AB1 


AC = dC 
Z 










22- id) OLv»n that, Si «rt a y^sma^oob.wordpress.com 

bisectors of ZB and ZC, respectively. 



Nuw r in &BIC 

if + £+ £ ■ iso° 

2 2 

flet ZB1C = *“1 

=» X s = 100' - - (B + O 

2 

=> x* = IB(]° - iflBO* - A] 

2 

h in AA oc, A + w + C = 130°] 

Jf“ = 1 BO” - 80“ + — 

2 

^suc = = so* +• — 

2 

23- [dj Given that PQ = S cm, QR —\2 cm 

iind QL is 4 i median. 

P 



H 

InkFQR, 

- (To 2 + (Okj 2 

JJjy Pythagoras tbaorem] 
□=C3 k + <1Z) H 
±=25 +■ 144 * 1G9 
=fr PR a k =^Pft = t3 

Wow, by theorem, &F & is the raJtf-poJtu of 
the hypotenuse PH of a right angled A/tJR, 
than 

Qt = i Pfi- t{ia} = (5.5 cm 
2 2 

24. (n) For similar triangles, ratio of areas 15 
equal to the ratio of tba squares of any two 

onEresponhingi sides- 
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A X 



3 ? AB Z 
60-5 ( 7 . 7 )^ 

so. 5 

^ 31 . 36 = AB 2 

ab 3= Vai.3fl =?5.e cm 


25. (a) In case of a right angled triangle, if we draw a perpendicular from the vertex containing right angle to the hypo¬ 
tenuse, we get three triangles, two smaller and one original and these three triangles are similar triangles. 
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Sp, \ABC - AAB& - A.ADC 

BC - AD = AB AC 

36. {0 ZACB + ZBC D = 1flO° [Unc^r pjilr] 
ZBCD = 180 ® - 70 * 


= 110* 

£ 



[n &BCD. 


Also, 


BC ■ CD 

ZGfiD = Z&JJJ .ca 

[angles opposite to equal adesj 
ZBCD i ZCBD f ZCP0 =* IfltT 

azcuir = iMr - zbcfj 


«isao* - 1ID*«7U 3 

ZCDB = ZADB 

70 * 

= > 

2 


= 3E? 


27. (6) Draw line segment DG parallel to BE 





A 
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Than, in AADG, 

EF\\DG 

atKl A# = 

AF = GC 

Similarly, in A BCF, 

DO || J5F 
anil BD ■ DC 

m - gc 

From Eqs. 0) end (LI). 

3 


CF = - AC 
3 









GA = GB — C?C is true only and only for 
equilateral triangle and here ic es nut given 
that ABC La an equilateral triangle So, 
statement E is 
not correct. 

Similarly, 
statement II -will 
also held only 
for equilateral 
triangle. 

Henoa P k Is also ^ 
not Dairact. 

29. (tf) En a triangle, sum oF two sides is always 
gjeater than 3rd side. 

i.e., x<AO ...{[} 

iweionoe or cwo sides is asways greater 
than. 3rd 

i£„ IQ < x ...(Li) 

Form Eqs. (i) and (Li), 

10 < x <40 

30. ftf) En AABC, AD is tbo Internal anglo 

bisector of 4A rising praparcy of Internal 

angle blROCEOi, 

BD _ AB 

CD AC 
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BD 

CD 


AB 

- , AC -i 

-+ 1 ■-+ 1 

BD AB 

CD + 3D AC + AB 


BD 

AB 

BC _ 3+1 


BD 3 

BC 

BD . BC = 3 

;4 


31. ]n &ABC, 



za-iif.zc «=acr 

A ZJ> = UK?® - (115° + zo*i - 4^ 

Now, In AAFD 
AD 
BD 

=?■ AD =i BD e□ 7 cm 

32. (e) CiTBn, DB || BC 


hurt? 1 



Thsn. 


3 3. (n) 


[f any fuiF&Ild W cinft Sid* of triangle 
decides the ottior two sides pTupartmaiully 
AB _ AC 

AD AE 

ia* _ i6 

6 2* 

2 Iff *6 

JE =J • 

x = £ cm 


= 4 


DF || BC 
AD _ AE 
DB EC 
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A 



x - Z x - i 
=* **-*-^-4 

=J V - A 

34. f* Given ch^t 

A B = AC &ixi AJJ = CP= BC 

A 



Let ZABC ■ e 

Then. ZACB - G Ev AB - AC) 

=> ZEAC = ISQ n -EG 

=* ZACD *1BQ 26 [TAD = CD] 

ZPCD = ZACB - ZACD 
=> ZBCD = 6 - [ISO" - Zfy 

*36 - iso* 

and ZBDC - 0 f/CD = IiC\ 

>fQW P ifl. ABCD 

ZCBD 4 ZBDC 4 ZflCD * 1SQ C 
=* 0404 30-1BO ,a = VSCT 

=> 50 = 30Q r ' =* 0 = 72? 

ZBAC^ 130° 26 

35. (O Let the angle's ha 2x P 3*: and 



Then, 2x 4 3x 4 A x =. 180 y 

&x=lS*r =* * = £0° 

ZA« 3jc * 2 X 2D - 40° 

ZB - 3* = 3 x 20 = *F 

zc = 4jc = 4X0D = air 

Now, AB 11 CD and AC ba the transversal. 
Then, ZBAC = ZACD 

[uJLunittLe interior angles] 


ZACD - 4Q‘ 







36. (ft Since. X and Y are the wordpress.com 

and AC, respectively. 

rherefare, XY - - BC 
2 



ttaw r BC + XV»1£ 

Of- BC + I - UC = 1 £ j\‘ XV = 1 *C j 

=* --BC » 12 =*■ TC - 12 x - * 8 

2 3 

and XT - i X a * 4 

2 

ac - XV - B - 4 = 4 


37. (0 


D 


Q 

Givan r ZAEB = 90 u 

^ ZDEC = 90° 

=* ZACB = ZADE 

A ABC - AADE 

ynw, £OTf is a <pjadrfLawral. 

.-. In EDGE.. 

ZE + ZD + ZB + ZC =■ 360* 

ze+ z$ = im n 

=> ZC ^ ZD =« 18Q* 

ZC and ZD are supple man cry 
-■- may He nn. a clrete r stonn, WJCH is 
a cyclic quadrJiai&nal. 

3a. (a) In an equilateral AABC, oentroki, 

Orthoceiuns tirnj IrwjgnCry 4ire COJeirjicLg. 


A 



.■■ wtucn E is in Lnccncrc of AAifC, men 
ap = &p = CP 









and every side of an equilateral. MQ&tffifflahboob.wordpress.com 
mate 1 2{F angle at paint P. 

While A is noi, an orUiQccntre el mangle . 

39 i [fe Uy cosLn& law, 

2 ■ AC ■ BC 2 
iA 



=*■ AC* 4 BC 7 ' - AR 2 m A C - BC 

,v tty comparing wc get 

x ■ - (AQ {BC ) 

40. [fl Given that, AR ^ 4.B cm, BC = 72 cm 
and w)c - 2 cm 



AX = AB-BX 

= 42 - 2 = 2JS ens 
From figure, A AXY =■ AABC 
XV _ AX 
BC AH 

=> XY =± — ■ RC 

Ad 

— — x 72 

4.B 

XV -* 42 cm 

41 . (d) v ZFCT 4 Z^CB • it 

ZFCB = ic-fr-i^ = ^ 

In ABjPC, 


[linear pair] 

...CD 



ZPCB 4 ZSPC 4 XFFC - n 
-fr ZFIKI = It. - XFCF 4 ZFFC = R 

= 7 l-lf-^ ...(El) 

ZABE + ZFFC =■ Jt 

tv ZFFC = ZERC\ 
[linear pair] 







=* zab£ - -«. ( rn hboob - wordpress - com 

k i5 e ... fiu) 

?faw H Jn AAHh-. 

&um or two interior ang]efl = Exterior angle 
ZEAE + ZABE = 

a*«*W+(* 

42. (fl) Since, 

ZSTllJaW andZtfllKV 

XjVFZ Lii o panalle Logjam. 

=* zx±yz . m 

Also, 

ZX\\YN un.dXY\\ZL 
s. XVLZ ia a paraUelogrom. 



XZ=Yl 
ISqs £i) and £j<J, 

W=LY 

.'. Mlf i-a a median &LMN 
43 . ( 5 i Given that, 

ZABC=GF and ZLm = l3° 





Her a Z Aftf? 4 Z TCB = l 80* [v AH 11 CD] 

1450^6^ = 113* 

V Z TCB 4 ZDCB ^1B0* [linear pair] 

ZDCfl =fiE 3 

New, in 

ZCED = 1B0 D (Z£CD+ZEDC) 

^Z£CP=Z£CD] 

= 1 B0° - C&5® 1-1= 10-J^ 

ZDEG+ZFEC* 1#CF [Linear pair] 
- ZMC = 1 SO 3 -1 tip* =*0° 

■Given Liiat, /uLi = At' 

j.g. r AABE an ianiicflles triangle. 

ZAJtti=ZAtiR=tiF 
■■■ ZAZiJ + ZAi£F + Z^EC =1 flQ* 

[straight line] 

=* 617*4 Jt B 4S0 c =ia0 a 

jr = lBU n -145^ = 15° 


Quadrilateral 



44, (&) 


yoursmahboob. word press, com 



Area (Quadrilateral APCD) 

Area (AABE) 4 Area (AflCD) 

■ ^ X ED X ^XBDX CM J 

■ ^XIS * 9 ^ + Qxl 6 X?J 


■ [72 t 56) ® 12B cm 

43. (to Lai the fourth Angle be x*. 
Then, BO + 05* 112 + x * 300 


=> ZB7 4 x = 360 

=* x = [360 - 267) ■ 73? 

46, ZC » A« 75° 

[opposite angles of parallelogram] 
In AJJCIJ. ^CflU+ /^CJJ + StlUC - iei) n 
=> 60° + 75 s 4 ZHDC = 1B0 D 

=* las^roc<■iw* 

ZflDC = 4^ 

47 L (e) List iho smallest angle bo x", 

Then, feteajctfacem angle = [2x -24]* 
x+ Zx -24 « ISO 
=>■ 3-V = ^04 =& x = 6fl 

Largwt angle = (2 x bB - 24}“ 

- [130-241*- 112? 

4B, liA External angle of any polygon 
360° 


72 s i 


n 


=> n=b 

Given, polygon is regular pentagon 
Every* inteiiar angle of it 
= I60 c - Externa] angle 
= ISO 5 -75?= 1 OB* 
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r % Sum Of luldj interior angles of il 

- 5 X lOS 0 - 540° 


49. [C.I Given, interior unyla of Cha first- polygon 

■ 12Q fl 

Lbl number of sjdcis an first polygon bo 

Thun, ——- X ISO* = 120^ 

*L 

- y & iz! i 

Hi = 8 

Sides af the secuud polygon = 0 n 

Bflxleia 

/, imccLor angle of the second potvoon 
l ? - ? 

*——- X 1B0* « ISO* 

12 

50- (Cl Exterior angle Interior angle = SD & 

__ (fl-Sx 180° _ 3MJP _ ^ 

n n 

=* - [[n - g X 130° - 360°] = 60° 

n 

Sfr - [13C°n - 3G(j- - 360“] = GO" 

n 

=> IS<Fn-720* = 0O*ft 


51, (0 


120 ° n = 720 * 


720 * 

J3 ^ - 

120 “ 


6 



ZDAE = 120 " 
ZDCX = 120 " 


=* ZDCB = 1 B 0 " - 12 0 " = B 0 " 

Angies Of -n quudjiUitera] is equal to 3 SG\ 
ZADC = 300 " - 1120 " 4 105 1 + 6 Q n ] 
= 360 " - EB ^ 1 = 7 F 


52. (6) We know that, in a square, diagonals are equal and bisect each other at 90°. Hence, the required quadrilateral is 
a square. 


53. (C) Clearly, AB \ \ DC and AD \ 1 BC. Therefore, ABCD is a parallelogram but it is not necessary that AB - BC. Thus, 
ABCD is a rectangle. 







54. (c) From figure, 
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8 C 

= 50* 

[alLBrnuie intffiflcr angles] 
(I ^ LBQ° [lirwar pair] 
0=1#- fiO D = f 30* 

Nvvv, in quadrilateral AQFD. 

x* + y* * 120*+ 0 - 3ED° 

=* 5fl a + + l£O c + 130* = 3GO n 

y = 300* - 30Q P 
- flD° 


55. (c) The quadrilateral must be trapezium because a qudrilateral where only one pair of opposite sides are parallel (in 
this case [AB 11 CD) is trapezium. 






66. ib) Given that, AC ■Smn, B&ouR&friahtBoob.wordpress.coni 
n? + n 2 


and Atf ■ 


We kJMW tkal v 

A 


D" 


(AC 2 + = E(AB 2 + BC*) 

=> (ia/n 2 + + n* - Zn^n 2 ) 


:'i + ^) 2 + flC 2 J 


(ffi S + nV = — H JTJ 2 + nY ■+ EffL’® 
2 

ZBC l - i(m 2 I i?) 2 
2 


J3C-- 


.'. ABCD Js a rticixitiQS. 

Lot AC > £11? =? £iri£j > in 2 - a 2 
E=> (in + n) 2 > 2n^ 


which Ik always rriis fnr every positive 
tnifigors m r n, whom n < m < 2n. 

57. (tf Let length and breadth of rectangle 
ABCD are 2x and 2 y, respectively. 
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A P B 



Than, arau uf AiiCD = x '£y ■ 
Araa of ail the four triangles 
1 

= 4 X - JC JC X p = 


4?rjf 


Araa of FQRS 


= <xy 2xy = 2xy 

= 1 tfxyl = 1 anew fAJftT^ 
2 2 


SS. lift Jn AAEX and AAQ? r 

Ali = A£J L&ide ml' square AtfCXJJ 
and AX ■ AZ [aida of a tquara AXYZ] 
Let £&AX - ti 

zxAiJ = gcr- 0 


Also. AXVZ iy h sciuarft. 

ZZAX - 9Q D 

=t zzad 4 zxad = eqp 

=4 ZAiJ = SO^SO-ft = 0 

i.a, ZBAX - ZZAD 

AABX = A ADZ 

BX = DZ rtjv CFCTI 
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Now, in \ABC, 

A& = &C 

ZBAC m ZBCA ...it) 

[ingles opposite to equal ade] 

M A.* DC, 

CD > AD 

4.DAC > 4PCA , m 

|SmcG, Lrt 3 IfUnglCn wtjyle opposite to 
greater sLde is Mgger than me angle 
opposite lo irctotte^ side] 

□n adding £q:-j. fi) and (LI), we get 
ZBAD > Z3CD 

60. id) Since, they are symmetrically lying on 
tiaiizontai plane. 


A 



E AC = ED 

AE = BF = X 

New, AB = £e f>) + 2x 

i.e. r b ■ p- b + 2jc 

=f 2D = 2X 

» h 

New, in iAfJ?, 

X s + 3* = AC* 

=> AC* *!? + !? 

ac =VP 77 


Circle 


61. (c) The angle subtended by an arc at the centre is double the angle subtended by the same arc at the circumference 
of the circle. 
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8 


ZFBO * 1 x £POA 
2 

= - x ISO 6 

2 

= SQ° 


62 . CCS 



In A/lOX, 

*G S - AX 3 +■ 0X* +■ (OXj E 


=> 25 



+ {OXf 


=*■ 2 S - £4]* + f oxf 

=*■ [QXf = 25 - IG =9 





yoursmahboob. word press, com 

ox = -y'B = a cm 

Similarly, Ln AAPX . P3T a 3 cm 
4% HSisi^fioe bfrlw^en the centre 

= Cto + FJC = ^ + 3 ™ 6 cm 



ZAOB +- Ztt3D = 2 ZACB + 2 ZDFC 
=4 IF + ZCDD f 2 (ZACS + ZDBC) 

=* IF - ZO'UU = i ZAFU 
«* ZCGD = 3X30 D - IF 
ZCODrn SO*-1^-45° 

A tan 2 ^APB + cot 8 ^COD 

= teif 30 s + cm 3 45° - 1 + 1 = ~ 

3 3 

6*. ffe Let the common tangent of bnth circle is 




=* PAXFB^FQnm 

9 X® + 7} = (13-r)(13-1- f) 
leg -r 2 = 144 =* r 2 = 25 
=* r ^ 5 cm 


66. (c) By definition of tangent, 


A tangent to a circle is a straight line that touches the circle at a single point. Also, tangent at the end points of a diameter 
of a circle is perpendicular to the diameter. So, both statements are correct. 
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67. (6) The perpendicular bisector of the chord of a circle always pass through the centre. So, Statement I is wrong. The 
angle in a semi-circle is a right angle. So, Statement II is correct. 

68. (C) V CR = CQ = 3 cm,BQ = BP = 5 cm AS = AP = 6 cm and DS = DR = 4 cm /. Perimeter of quadrilateral ABCD 
= [(6 + 5) + (5 + 3) + (3 + 4) + (4 + 6)] = (11 + 8 + 7+ 10) = 36 cm 

69. (6) From figure 



= 2 x ZBAC = 130" and IB = 1C 
ZIBD m ZICD 

= b30 , 
a 

Mew. £BID = 9CP-30 B = SCT 


70. (c) The angle subtended by an arc at the centre of the circle is twice the angle subtended by the arc at any point on 
the remaining part of the circle..'. ZBOC = 2 ZBAC = 2 X 50° = 100° 


A 






Now r in &BQC yoursmahboob.wordpress.com 

OB a OC [radu of drcumoentre] 

+'► SQft C - - Y Noel 

+ x ■+ lGD* = 180 ° 

=t 2 ^= 80 ° 

=? X - 40" 

71. (5) 



So, AP.iiF= CP. DP 



72. [0 
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ZCED = 1 HCJ° - 130° = SO* 

Now r in &GSD 

Z£TD + ZCED + ZCDE = ISO* 

=* ZCDE ts 130° - R.D° - 20° - 1Itt* 

= ZCDE = 110* 

[angles In E'nzno segment Eire equal] 



ZBlC = 2 x ZBAC = 1 30 H and ffi ■ 


ZMD = ZiCD = 


lBtf 6 - 1 ecf 


= 30 fl 


/C 


Now, ZBID = BO* - SO 13 = 60° 

74+ (fl) U't viu chord cf a circle, LrUcrscct inside a 
chtrle [outside ei circle) at unv point. Then, 



M x PH = PC x FJJ 
=> e?fIi^5)Cfjc+55 
=* X + S - 18 =* Jr = 13 cm 
75. (cfo In AS3?r r 

P S 



ZETS = - (1B0 D - 30°) = 75° 

2 

ZPTQ = ZRTS - 7 FP 

v ZttS - ZFftf + ZQTR + ZRTS = 30CT 5 
^ ZPTS + 7^ + 6D° + 73 d r- 3BQP 

=> zm = 2sn c - 21 d d = i kp 
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76. [a) From figure, 

D 5 cm C 



A 6 cm B 

=> aB + CD = BC + AD 

[Since, sadcs rrf'qnodrLiiitcrLiitoncJicstbc dfclc] 

=£■ 6 4 5^7*AE 1 

4J? = 11-7-4 cm 

77. <C> OA ■ CJU ^ ZOFA - ZUAS = BCT 
Eti iOAft 

ZO/LB + ZOFA + ZAOfl ■ 1E0* 
=* HFtHFtZAPH j ISO- 

=> /AOH=Mf 

ZBOD = t ] SO°-ED 0 ) = 1 CKJ 0 
7*. <f)J OA = OH = AB = r 



Perijnecflr of hexagon = 0X AB = fir 
7$ r fj) From figure. 



In A OCM r CM* - 7* - 3 a - 40 
CM - 2-jlO cm 

In AACww, __ 

AM = Via 2 - 3 s = tv'To 
How, AC b AM CM-4-JlQ 2-Au 

= hVio" cm 

SO, Sincti, AH 11 EF tind tftfl ± AF 

[VOO 1 FF =* IPO X PR] 
Since, £31 btsecta chord AB. 

So. Aa<3« Is Isosceles 

ZLQA m ZLQB 

Hut ZLQB = m°-7*}*] = 2ft* 

=» ZLQA = ZLQB = Ztf* 

ZAQB - 40* 
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81, (b) Join OP. Now, ZBPA - 90* 

[arvg3& In wmJ-drrJa} 

Iel &FBA 

ZBPA + ZPBA t ZBAP - ISO" 

=* 90 # 4 M fr +^artP = i an c 

= 50° 

But, BAT Ls a straight angle. 

=* zap*- zpat = ian n 
=> bd d +zpat = iao* 

=* ZPAT *120* 

CA = OP => ZGPA = ZOAF 

= ZBAP = eo* 

Now, ZOPT ~ 90* 

=* ZOPA + ZAFT = 

=> SO* + ZAFT = BO* 

ZAPT rn 30* 

In APA T r havn 

ZFAT + ZAPT t- ZPTA = IBtf 5 
ZFTA - 30* 

83- (d) Since, PQL is a tangent and OQ is a 
radius, so ZOQL = 90° 

ZOQS = (90" BO") = 40" 

SJow, 0Q = OS 

ZOSQ = ZOOS m «}" 

Slmflarty, ZORS = (90* 60") ~ 30" 

and OR = OS 

<=* ZOSR = ZUFS = 30" 

=* ZQSR = ZOSQ + 

= (40*+3CP) = 70" 

83. lb) 



Z3FO — 90" [in a sami-circlal 

Let AH = AC = 2* 

Then, /IQ = QC = x 

In AABC, BQ 2 « AB S - AO^ 

= Cjc) 2 - x a = 3x 2 
BO- Vijf 

Now, in \BPQ r BO 2 - BF 2 + PC 1 ' ...(!> 
In AAPQ r AQ 2 -AF 2 +FQ 2 ...fli) 

On subtracting Bq, 0} from EKf, (LI), we %t?i 
AQ* u<? z ■= AP Z BP 2 
BP 3 - AP E = tfcf - AQ 2 
(BP + APMBSP - APJ - iix 2 - x 2 
2x.{$P - AT) = iix 3 

BP-AF-x . a .(iii) 

BP 4 AF = 2 * .. .(It) 
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From Eq-s. (Lii] and fiv}, AP == — 

Z 

0 . . + . ap a i , , 

■ty Required ratio * = ■ — * = 1.4 

Afi 3* 1 

84. (i) Let the chord AH of circle C t touches the 
circle ul point M. 



Then, Qa = ^3 + 1 and Ow = & - l 

?Juw. in right fengled A&AM, 

AM 2 = OA* - OM 2 = (J* + if - < V5 - U 2 

= p +1 + aJ5t-o + i -2J5) 

=* AM Z = 4 -J 5 =*AM= 2 ® 

AS = BAM =4#5 

85. (ci Jain P and Q with an another point, say 
T, on the major arc. 



AJso, join FO and QO. 

In quadrilateral FOQS, 

ZPSQ - £Q a 
ZOPS rn Zoos - 0Q* 

zpoq = 

= 160* 

ZPTQ * izPOCJ ■ — K 10d“- 30” 
2 2 

mow, fi'Qm is g cyclic qusciriJaioPB). 

ZPRQ = IB W-j'PTQ 

* iso 0 aa°-ioo 0 

se. (jo 



Let side of square be x. 
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/+/-/ 


=» Ex 3 * 54 =S / 


54 

2 


_e_ 

Vi 


/« Area of squaj-e = 



= 32 cm 2 


Area or cutic 



Required difference n 32 

7 

352-324 12B Hn E ? 

s-±i-= \B - cm 

7 7 7 

v Sum of corresponding envies of a cyclic 
quudfUatml = 180“ 

Ztf + ZS - lBU a 
=* 4!f + ZS = 1 SO -3 

ZS - lffi> -43“ = 13F 



87. (o) Given. 



Applying Pyrhagora* the cram in ZAOF and 
ACOQ. ' 


In A A0P r 

AO 3 ■ AP* + PO* 

=* 

ao* = [ - 1 -t- m 


1 3 } 

=V 

(SJ* ts (4|[* + / 

35 

15 = / 


x = v‘J = 3 cm 

in &COQ* 

CO 3 = 0(/ + C.KJ 3 

=* 

CO* e.fflj 3 + f—1 

=> 

(5) a -/ -MS 2 


=* 35-9=/ 

=* y = = 4 cm 

PQ= m+ 00 = 3+ 4 =7cm 
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88. [d) f.8t TO — if 

in AACD. _ 

AC ^ Jl6 z * 12 2 
* -jZSG + 144 
»-^400 = 20 cm 

InTO 

3C = Ji2 2 4 X 2 = Jl44 -I- x 2 



Ntiw P in AAtfiT 

ZACB = 9U° 

[angle suhianded hy SBmj-circlB] 
(Afl) 1 - (AC) 1 + (£Cr 

(16 + Hi 4 =(30D a + (i/)44 + 3K 3 )* 

=S 256 * ^ * 32»=£4W) +■ 144 *■ ^ 

=*■ 3Zx = bbb 

x ■ D cm 

M. [fe i*Vcm figure 



AB = 12 cm = a 
BC = 14 cm * b 
find CA~l^\cjn = c 

Area LdMtfC_ 

= ijs tff - al (a - b} {$ - c] 

A3+ BC ±CA 

s ®- 

S 

12 4 14 4- ID 
2 

= ^ = sa 
2 

$-a=\% - 12 = 6 
i- - b = 13 - 14=4 
s -C » 18 - IQ 

-t Jia X 4 X E X 8 ■ 24 ^E cm^ 
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90. <C) ZACT m 4S^ , ZATC = 36° 


7 


ZCAT - lED a - I4S* + 3G*) 

= IRQ 6 - R4* = 9fi° 

ZCAE = ISO* - 90* = S4* 

Haw, ZAflC - ZACT - 4B* 

[angirw made in glt«ma(« segments] 
ZBCA = lBG* - (ZAiSC -I- ZCABt 
» 180^ - ^4B fl + B4*> -4B a 
ZBDA = 2 Sc ZI5f7A = 2 * A ft 3 = 9fi n 
91- ffl) I. We Innw that, 

Radius = ‘' lSC [given. am length is eonstend 
Angle 

Radius'*—-— 

Angle 

Angular measure in radian decreases,, if 
the radius of the Eire increases. 

I[.lBQO*X-^-=a 10 fl 

tao* 

*\ Only Swwmeni \ comci. 

92. (a) 



=> DC = OD =t CD 

(v AO = OC = OD = ram 

ACOD is equilateral. 

Zx +■ Zy = IBC^ -GO* 

and Zx = Zy 

ZZx = 1Z0 D 
Zx - BO 41 

and ZAOC is eq^iilateral. 

zdcp * iso 5 - iza° ■ B0 C 

and ZC 3 >P - SO 3 

ZAi J ir = 360° - m* +■ l£(T + l2Q 3 ]f= BU" 
93, ifj] tn AOTO, 

or 2 = Ocr + TQ* 
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U3f = (5T + (TQr 



=» 'lt? a = 169 - 2b = 1+4 

TQ i IS cm 
Then, in ATE& 

TB 2 m EB 2 4- TE* 


=* (12- jtf a B 4 77T 3 


{EB = BQ\ 

144 -I- x 2 — 24 a = X 2 + (B) 2 
144 -I- x 2 -24x =? a 3 + 654 


24x == 00 ^x ; 


AB = 2 KB 


; 20 = 10 
6 3 


s 3x ^ 2 it — 
3 

?D 

AJ = *r. 

a 


94. (c3 Wk«*i chords of « cSfcLa IntOTSMtS 
internally taj&n [.ncy arc divided Ln a 

jaecipMprtLori. 



J.ft, flf P7 = PZ £T 

III APXZ iiiKi AFTY, 
zzpx - zypT 

[mtlcaUy opposite engles) 
Z'PZX = ZFYT 

[ongtea in same segment] 

zrar = /ny 

langlss in name s-egmont] 
AFXZ=AFTY 

Honco, tlw both smiojnonra era correct. 
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95. (fl) = OA = radius 

AJso, /LAOS = BQ D = 6 ° 4 ! 

and ZOAB ■ ZOBA = 6D° 



. L . AAOB Is an aq Trilateral triangle. 

Than, 

A3 - B cm 
So r Area. 

■ Area af rirete - Aw Qf bexagan 

_ _ is Ut /3 Cal 3 
nr ~ 

2 

= l!x ra 2-M K ( 3 2 

7 Z 

{V r = a = 5J 

= 76.57 - 64.05 = 13.EZ cm 2 


96. (d) 



In AACP, 

CP - CD - PD m 35 IB * 7 
Mow, AC 2 = CP 2 ■+ AP 2 

AF = -JAC 2 - CP 2 = v'CJE) 2 - (A 3 
= V625-43 = = 24 cm 

^ErtlLlarLy, Pii = Ctffi 

Afi = AP 4 PI? 

= 24 -I- 24 = 46 cun 


97. (ft 
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ZADB - ZACB m 6Q° 

[anglos in tbo same sewimoTit. aro equal] 
9fl. (d) AB and CD are chords whan produced 
□neei aKtremeUy at P 



Now. 

As AUtfBD acid. AFAC is nut similar to 
APDB. 


99. ftlnra?, AAfiC right angled at H 



Using Pythagoras theorem, 

AC 2 = AE 2 + BC 2 

^ ac 2 =s a 2 + a 2 

AC 2 = 30 -§- 04 

a 100 

AC = 10 cm 

and in case ef right angled triangle, radius 
Kies of h hypotenuse and la the circumdrde 
of A ABC. 

Radius of circumdrcie 
_ 10 
3 


m 5 cm 

100. (c? Let distance from hr palm io T point 

=x cm. 

In AQFAi 


QM & Vfi a * $ * 4 
MAJ = OJtf - OM = S - 1 = 1 cm 
In A POT r 

FT 1 m GT 2 — OP 2 = £5 + x) 2 - 5 2 

5 X 2 + 10JC . ..{0 
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In AJW. 

PT 2 - PJtf 2 - TM S 
- J 2 + {l +■ xf 
= Ji 2 -|-itx+ 10 
From Eqs. tU and fai), we gat 

x 3 + Z*+ 10 = x 3 + lOx 

x * = 5 

S 4 

fF&m Ekf. Q r 

FT =Vj^+ IOjk 


m 


101* {d} 



A * 8 

Produce EC and FC tn meat at a point M . 
Let each. aide of Lhe rhombus be sc. ThEn r 
AH = HC = CD = AD = = AB = v 

zsab+ zcba = iao n 

ZDAE + ZCBF = 1 flfl" 

In A ADF, 

ZEAD 4 ZAED + ZACU? = 180° ..( 1 } 

In A BCF. 

ZCBE-t ZCFB + ZHCF = .,.{W} 

Oil adding Eq>. [1) and {iiL we gat 
tZ'EAD + ZCI 3 F) + [ZAED +■ ZAPS) 

+ tZCFB + ZBCF? 

=> iaO c + Z 2 AEU +■ 2ZCFB = 350" 

[/, AJT = AD and BC = BF] 
=> ZAED+ZCFE =90* 

=* ZEMF - SO 0 
=> 1 iTM 

£D 1 CF 

102 , (£r) Lei radius of che circle ba r. 



Given, 

Let 
Then, 

In AAOM P 


MN ■ 17 cm 
OlY = * 

□Af * 17 - x 


QA 
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=* r*=(17- 

= S 6 ft+^-a 4 jif+SS 

i*-3i4+i(*-34jf „.(» 

OC? = ON* + Cffi 

=» r 5 = x* 4- 12® = X s + 144 ...(H) 

From Eqs. (L) arid we yeL 

3-14+ x 2 -34* = x 2 + 144 
=> 34 jf * 17Q 

=* * = 5 

From Eet (jj). / 3 = 26 4 144 = 169 
r s13 cm 

103. ffc) SUitomont I AFCX? Ls a parol Icloy cam. 
then 



In dAF-ET 

.4C* = AB* + BC* ...(i) 

and In ACBD 

BD 2 = liC 2 1- Ci? E 
From Eqs. (i) and (fRi, we get 
AC* 4 fill* = AB* 4 FC* 4 BC* + CD* 

■ 2AB 2 + 2BC* [V AB m CD\ 
AC Z I Blf a 2fAE 2 > FC] 3 
Statement IT ABCD is a rhombus and 
diagonals AC and BD bisect each other, 

AO = OC and OB = CD 
In AA0F, 

AB* = AO? + OB 1 

- «-[?Hri 

AC Z -vBI? = 64=i4) 3 
oitly SlaUHneri L JJ i s torretL. 

104, CO ttio ilyurB, 



Arsa di'quadrilateral A UFO* 

■ Area af AAQQ' 4 Area of dBOD J 
Now, AO = fiO' - AO* = a 
So, AGO 1 Is a equilateral triangle. 

Similarly, BOO' A also a Equilateral triangle 

4 4 4 3 
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Chapter 

37 

Coordinate Geo¬ 
metry 

It is a system of geometry, where the position of points on the plane is described by using an 
ordered pair of numbers. 

Rectangular Coordinate Axes 

The lines XOX' and YOY' are mutually perpendicular to each other and they meet at point O which 
is called the origin. 

Line XOX’ represents X-axis and line YOY' represents Y-axis and together taken, they are called 
coordinate axes. Any point in coordinate axis can be represented by specifmg the position of x 

and y-coordinates. 
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Quadrants 


The X and Y-axes divide the cartesian plane into four regions referred to quadrants. 


Quadrant 

Region 

Sign of [*, y) 

Example 

1 

XOY 

(+. +) 

(2. 3} 

II 

VOX' 

t- +) 

(-5. 4) 

lil 

X'OY J 

f- -j 

(t-2) 

IV 

YVX 

(+. -i 

ft -3) 


r 


2nd 


quad*? 

■ a 

qurarflfll 


O 

3rd 


quurimnl 

quficJrml 


r 


♦ The coordinates of point O (origin) are taken as (0,0). 

♦ The coordinates of any point on X-axis are of the form (x, 0). *f The coordinates of any point 
on Y-axis are of the form (0, y). 

670 / Fast Track Objective Arithmetic 
Distance Formula 

Distance between Two Points If ^4 (xi,yi) and B(x2,y2) are two points, then 
AB = V(x 2 -xi) 2 + (y2-yi) 2 













A (xi.yO 
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-*- x 

For example The distance between A (1,2) and B (5,6) is 

AB = A (5 -l) 2 + (6 -2) 2 = A 4 2 + 4 2 = V32; AB=W2 units Distance of a Point from the Origin 

2 2 

The distance of a point A (x, y) from the origin O (0, 0) is given by OA = -Jx + y 

M 

(0,0) 0 For example The distance of point A (5,3) from origin is 



OA = A 5 2 + 3 2 


- A 25 +9 = V34 units 



Area of a Triangle y | 


4 .8 (0,4J 

If A (x A yJ.B (x2,y2) and C(x3,y3) are three vertices of a AABC, then its area is given by 3 
1 Area of AABC = - x a (y2 - y3) + X2(y3 - yj + X 3 (yi - y 2 ) 2 

For example If we are to find the area of a triangle having the vertices (0, 0), (5, 0) and (0, 4), 
then (xj.yi) = (0,0) (x2, y2) = (5,0) and (x 3 , y 3 ) = (0,4) 

Area of Z =-{0(0-4) + 5(4-0) + 0(0-0)} =ix20=10 

Collinearity of Three Points 





Three points A(xi,yi),B(x2,y2) Area of triangle ABC is 0 


i.e., Xi(y2 -y3) + X2(y3 -ya) + Xgfyj -y2) =0 (ii) Slope of AB = Slope of BC = Slope of AC 
(iii) Distance between A and B + Distance between B and C = Distance between A andC. 

Centroid of a Triangle 

Centroid is the point of intersection of all the three medians of a triangle. If A (x-j, Y\), B (x2, 
Y2) ailA C (x 3 , y 3 ) are the vertices of AABC, then the coordinates of its centroid are 


A 





B 

(Wi) 


C 



Circumcentre 

The circumcentre of a triangle is the point of inter section of the perpendicular bisectors of its 
sides and is equidistance from all three vertices. If A[xi,Yi)i B(x2,Y2) and C(x 3 ,y 3 ) are the ver¬ 
tices of triangles and 0(x,y) is the circumcentre of AABC, then OA = OB= OC 


Vfr-x +tr~¥i? 


Incentre 


The centre of the circle, which touches the sides of a triangle, is called its incentre. Incentre is 
the point of intersection of internal angle bisectors of triangle. 
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ft.?') 



^i.yti 

If A(x ir yj, B(x 2,y2) and C (x 3 ,y 3 ) are the vertices of a AABC such that BC = a, CA = b and AB 
= c, then coordinates of its incentre 1 are 

^gx, + tafr + cxa qy t + by? + cyA 
t a+ft + c ' a + £> + c ) 

Section formulae 

Let Afx A yi) and B(x2,y2) be two points on the cartesian plane. Let point P(x,y) divides the line 
AB in the ratio of m : n internally. Then, 

.._ «£ + «* |1 ._ «Ta + «R 

m+ n ‘ m+ n 

If P divides AB externally, then 

mM _aac 2 -tof i .. _ aty 2 fty, 

K — I y — 

m-n m-n 

If P is the Mid’pomt of AB. then 

+ Vi +Va 

X 2 V 2 

Basic Points Related to Straight Lines 

1. General form of equation of straight line is ax + by + c = 0. Where, a, b and c are real con¬ 
stants and x and y are two unknowns. 


2. The equation of a line having slope m and intersects at c on x-axis is y = mx + c. 












3 . Slope (gradient} of a Matyax wb^Hoo^&ordpress.com 

by =-ox — c 



Comparing with y = mx + c, where m is slope 

m = iftnfl = -^ 
b 


[/ 



O 


& 


■jf 


A 




Slope of the line is always measured in anti-clockwise direction. 

4. Point slope form A line in terms of coordinates of any two points on it, if (x A yi) and (x2,y2) 
are coordinates of any two points on a line, then its slope is 

y 2 - Difference of ordinates 

x 2 -x i Difference of abscissae 

5. Two point form a line the equation of a line passing through the points A (xj, yj) and 
B(x 2 ,y 2 )is 



-si) 


X-*i x 2 - ^ 


Slope of such a line in is ^ 




6. Condition of parallel lines If the slopes of two lines i.e., mi and m2 are equal then lines are 
parallel. 

♦ mi = w.2 

+ Equation of line parallel to ax + by + c = 0 is ax + by + q =0. 


7. Condition of perpendicular lines If the multiplication of slopes of two lines i.e., m-L and 
m2 is equal to —% then lines are perpendicular. 









•f mi-m2=-l 
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■f Equation of line perpendicular to ax + by + c = 0 is bx - ay + q =0. 


3, Angle between the two lines tanG =± 


( m 1 -m 1 
[i+nnm 2 



9. Intercept form Equation of line L intersects at a and b on x and y-axes, 

X V 

respectively i& - + -1. 



10. Condition of concurrency of three lines Let the equation of three lines are qx + fyy + q 
0, aqx + bfl + <% = 0 and a 3 x + by + C 3 =0. Then, three lines will be concurrent, if 


“3 


ih 

bi 

h 


°2 

03 


=0 


11. Distance of a point from the line Let ax + by + c = 0 beany equation of line and 









P fei ft] be any point in 

Distance (d) of a point P from a line is givon by 
QXi * byi + c 


12. The length of the perpendicular from the origin to the « +* r + c ■ o 

_. . g I c I 

line ax + by + oj = 0, is ——!— 

^o 2 4- b 2 

13. Area oi triangle by straight line ax 4 by + c - 0 a #Q r b #0 with coordinate axes is 

1 c 2 

2 ab 



14. Distance between parallel linos ax + by +■ c =0 and ax + by + d = 0 is equal to 


d - c 
■ v '-rr + b 2 



Ex. 1 In which quadrant do the given points lie? 

(i) (-8,-6) (II) (8,-4) (IN) (-4, 6) (iv)(4,4) 

Sol. (i) Since, abscissa (- 8) and ordinate (- 6) are negative, therefore (-8,-6) lies in 3rd quadrant. 

(ii) Since, abscissa (8) is positive and ordinate (- 4) is negative, therefore (8,-4) lies in 4th quadrant. 

(iii) Since, abscissa (- 4) is negative and ordinate (6) is positive, therefore (- 4, 6) lies in 2nd quadrant. 

(iv) Since, abscissa (4) and ordinate (4) are positive, therefore (4, 4) lies in 1st quadrant. Ex. 2 Find the 
distance between the points A (- 6, 8) and B (4, - 8). 





























*H. Hei*. A(-l s(** ft) 

= — ^ yi = -0s, ®s = 4ifid pa = - B 
>■+ Required distance = 4i? = - i) ) a + (p a - Jr 2 

= J{4 - (- 6)}* + {- 8 - 8}* = V<4 +6]? + (- 16)* 

= jioo + 2W= VSw = laefiunib 

Ex. 3 Find the distance of the point A ( 8,-6) from the origin. 

Sa I, Distance nf a point - 4(H n -fl) from the origin (2(Q h 0) i*- 

OA = Vf @ ) 2 +■ (“ S) 2 = J64+ 3G = /LOO = 10 units 

Ex. 4 Find the area of AABC, whose vertices are A (8, - 4), B (3, 6) and C (- 2, 4). 

Sol Here, A (S, - - S p jg - - 4 

if (3, 6) bo p ij ■= 3 h ^ = G 
C (- 2, 4) w,^ - - 2, if* ■ 4 

Area of ^£<7= ^ {*i - p 3 ) + i a tv* " Si) + *3 iVi ~ Pa)} 

- ; <3(6 - 4)* 3(4 - (- 4» + (-*>(- 4 - 6)} 

£ 

- A {16 + 24+20} - A X 60 ■ 30 3q units 

Ex. 5 Find the value of k for which the points A(- 1, 3), B (2, k) and C (5, -1) are collinear. 
Sol. Here, xi = - 1, X2 = 2, X3 5, yi = 3,y2 = k and y3 = - 1 Since, points are collinear. Area (A) = 0 
=> zi (2/2 - 2/3) + x 2 iV3 ~ VI) + Z3 (T7 - 3/2) = 0 -> - 1. (k + 1) + 2 (- 1 - 3) + 5 (3 - k) = 0 


=> -fc-l-8+ 15-5fc = 0 


=> 6fe = 6=>fc = 1 


Ex. 6 What is the slope of the line perpendicular to the line passing through the points (3,5) and 
(-4, 2) ? 








Sol. Let Hi! be the slope of the lM^Sig^S§iiP f A r jggM£i4 (S, S)aad B (- 4. 2) 

^■ Ifa-gL . 2-5 ,3 
ij - tj -4-3 7 


Let the line having slope m 3 is perpendicular to the line. 


Then, = - 1 

- x ntj ■ -1 => 

-7 

Slope of pflrpeiidiCuJfu: line i# —l 


^7 

3 


Ex. 7 If the coordinates of the mid-points of the sides of a triangle are (1, 1), (2, - 3) and (3,4). 
Find the coordinates of the centroid. 

SoL Let 1) <3(2, -3) and A(3 1 4) be the mid-points of aides BO and OA^ 
respectively of triangle dEC- 

Let^(a\, ^)andC(i ah be the vertices of triangle ABC, 

P b mid-point of j4-B+ 

2 U_£l.i ft + >a - 1 

2 2 

*1 + i* = 2, fll + Hj = 2 .(i) 

Q if) mid-poiJH Of PC, 

*a + *a , 2, 3 

2 2 


+* 3 = 4 , Hs + Vs = - 6 

-m 

Ala mid-point of AC, *i * % - 3 i ft * Yl =4 

2 2 



.-<i«) 

Prom Bqs. (i] r (ii) and (m) p we get 



(% m) = ft tai 1ft) = {0, - 6)and (i 3 . p 9 ) = (4, □) 
Then, wurdimto of the centroid 

_ ^ g) + tBj + 3?a mi + fa ■*■ lfa ^_ p -i- 0 + 4 3 - C + 0 j _ ^ 2j 


Ex. 8 If A (-2,1), B(2, 3) and C(-2, -4) are three points, then find the angle between AB and BC. 


Sol. Letmi aixlwube the slopes of Une4B and JJC 1 , respectively. 

3-1 2 1. -4-3 

ftti ---uditt] -- 

2-(-2) 4 2 -2-2 

Utflbatbe ^ogl£ bet^^n A B {ind BO 




7 _ 1 

irtj - Tti| 

__ 

4 2 

1 + 


i + I-I 

4 2 


-7 _ T 

-4 4 






















yoursmahboob. word press, com 

Fast Track Practice 

1. In which quadrant, does the point (- 5, 7) lie? [Railways 2004] 

(a) 1st ft) 2nd 

(c) 3rd ft) 4th 

2. On which axis does the point (6, 0) lie? 

(a) x-axis ft) y-axis 

ft) Either x or y (d) At origin (e) None of the above 

3. The distance of the point P (8, - 6) from the origin is 

(a) 2 units (b) 8 units 

(c) 10 units ft) 16 units 
(e) None of the above 

4. If the distance between the points (x, 0) and (-7, 0) be 10 units, then the possible values of x are [SSC FCI2012] 

(a) 3 and 17 ft)-3 and 17 
ft) 3 and -17 ft) -3 and -17 

5. If the distance of the point P (x, y) from A(a, 0) is a + x, then y 2 = ? 

(a) 2ax ftj 4ax ft) 6ax (d) 8ax (e) None of the above 

6. The intersection point on the x-axis of 7x - Zy = 2 is [SSC (10+2) 2012] 

w 1 w? m| 

5 r 4 r 


7. Locus of the points equidistant from the points (- 1,-1) and (4, 2) is 


(a) 5x - 3y - 9 = 0 (b) 5x + 3y + 9 = 0 0 (e) None of the above 


8. Coordinates of a point is (0, 1) and ordinate of an another point is - 3. If distance between both the points is 5, then 
abscissa of second point is 

(a) 3 (b) -3 

ftj±3 ft)1 

re; -i 

9. The vertices of a triangle are A (4, 4), B 3,-2 and C (- 3,16). The area of the triangle is 
(a) 30 sq units (b) 36 sq units ft) 27 sq units ft) 40 sq units (e) None of the above 

10. Two vertices of an equilateral triangle are origin and (4, 0). What is the area of the triangle? 

(a) 4 sq units (b) V3 sq units 

ftj 4 A 3 sq units ft) 2V3 sq units (e) 3 sq units 

11. If the points A 1,-1 B 5, 2 andCf &,5 are collinear, then k = ? 

(a) 2 (b) 4 (c) 6 (d) 9 (e) None of the above 

12. Slope of x-axis is 

(a) 0 (b) 1 (c) -1 (d) ~ (e) None of the above 

13. Slope of y-axis is 

(a) 0 (b) 1 (c) -1 (dj -fe) None of the above 

14. If two vertices of a triangle are (5, 4) and (-2, 4) and centroid is (5, 6), then third vertex is 

(a) (12,10) (b) (10,12) 

(c) (-10,12) (a; (12,-10) 


(e; (-10,-12) 


15. The points (2, 2) (6, 3) and (4, 11) ar Mmm^S\° b - WOrd P reSS - COm 


(a) an equilateral 

(b) a right angled triangle 

(c) an isosceles triangle 

(d) a scalene triangle 

(e) do not form triangle 

16. A point C divides the line AC, where A(l, 3) and B (2, 7) in the ratio of 3 : 4. The coordinates of C are [Railways 
2006] 



17. The slope of a line passing through the points A (4, - 3) and B (6, - 3) is 
(a) 4 (b) 0 (c) - (d) 5 fe) None of the above 

18. If the inclination of a line joining the points A (x, - 3) and B (2, 5) is 135°, then z=? 

(a) 10 ft) 15 ft; 20 (d) 25 fe) None of the above 

19. If a point (x, y) in a OXY-plane is equidistant from (-1,1) and (4, 3), then 
[CLAT2013] (a) lOx + 4y = 23 ft) 6x + 4y = 23 (c)-x+y = 7 fdJ4x+3y=0 

20. If the graph of the equation 2x+ 3y = 6 form a triangle with coordinates axis, then the area of triangle will be 

[SSC (10+2) 2012] 

(a) 2 sq units ftj 3 sq units 


ft) 6 sq units ft) 1 sq units 


21 .If A -5, 7) B -4,-5) C-1,-6) and then find the area of the quad¬ 

rilateral ABCD. (a) 72 sq units (b) 80 sq units (c) 90 sq units (d) 92 sq units (e) None of the above 


22. Find the equation of a line parallel to y-axis and passing through the point (-3,4) 

(a) x + 3 = 0 (b) x - 3 = 0 

(c) x + 4 = 0 (d) x - 4 = 0 
fe) None of the above 

23. Find the equation of a line of unit slope and passing through the origin. 

fa) y = * ft?* + v = o 

(c) x- y + 1 fa) x-ly+ 1 

fat Ndub of the above 

24. The value of k for which the lines x + ly = 9 and kx + Ay = - 5 are parallel, is 
(a) k = 2 (b) k = 1 

(c) fc = -1 (d) k = 3 
fej None of the above 

25. Find the value of k for which the lines 5x + 3y + 2 = 0 and 3*-Ay + 6 = 0are perpendicular. 
(a) 5(b) 4 

(c) 3 fdj 2 

re; 1 

26. The length of the equation 4x+ Zy - 12 = 0 that intersects two coordinate axes is 

[a) 2.5 units (b) 1 units (c) 5 units fdj 6 units 

27. Find the distance of the intercept at point of x-axis and the line 5x+ 9y - 45 from origin. 


(a) 5 (b) 9 


(c) 5/9 (d) 9/5 
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(e) None of the above 

28. Find the equation of perpendicular bisector of the line made by joining the points (1, 1) and (3, 5). 

(a) x + 2y + 8 = 0 (b) x - 2y + 8 = 0 (c) x - 2y - 8 = 0 (d) x + 2y - 8 = 0 (e) None of the above 

29. Find the equation of the line which makes equal intercepts on the axis and passes through the point (4, 
5). 

(a) x+ y=9 (b) x+2y = 7 
(c) 2x+2y = 7 (d) 2x + y = 7 

30. In what ratio, the line made by joining the points A (- 4,- 3) and B (5,2) intersects x-axis? 

(a) 3 : 2 (b) 2 : 3 (c) -3 : 2 (d) -2:3 (e) None of the above 

31. Find the ratio in which the line 3x + y - 9 divides the line made by joining the points (1, 3) and (2, 7). 
(a) 3:4 external (b) 3:4 internal (c) 1 : 4 internal fa") 4:3 internal (e) None of the above 

32. If the point (x, y) is equidistant from points (7, 1) and (3, 5), find (x -y). 

(a) 2 (b) 4 (c) 6 (d) 8 (e) None of the above 

33. The area of the region bounded by y = I jc\ - 5 with the coordinate axis is 
[SSCCGL2012] (a) 25 sq units (b) 52 sq units 

(c) 50 sq units (d) 20 sq units 

34. If three vertices of a parallelogram are A (3,5) £(-5,-4) and C(7, 10), then fourth vertex is 
(a) (10,19) (b) (15,10) 

(c) (19,10) (d) (10,15) 


( e ) (15,19) 


35. Three vertices of a rhombus are vertex. 


(a) (1,2) (b) (3,2) 

(c) (-2,-3) (d) (-3,-2) 

(ej (2,3) 

36. Do the points (4, 3), (- 4,- 6) and (7, 9) form a triangle ? If yes, then find the longest side of the triangle. 
(a) 18.6 (b) 16.5 

(c) 24 fdj 34 

fej Triangle can't be formed 

37. Are the points (1, 7), (4, 2), (- 1,- 1) and (- 4, 4) vertices of a square? If yes, what is the length of the 
side of square? 

(a) 34 (b) V34 

(c) -M (d) 68 

(e) None of the above 

38. If the points A (6, 1), B(8, 2), C(9, 4) and D(P,3) are the vertices of a parallelogram, taken in order, 
find the value of P. 

(a) 3 (b) 4 (c) 5 (d) 6 fo) 7 

39. If Wl4 fi(U) 

collmear. Then, find the value of + 

fl b 

M 2 W 1 W 1 (tf) 0 


Answer with Solutions 


1. (b> feT th, gjw, poinr { R, 7j. tfui$rwl$oob.wordpress.com 
abscissa Is negative and value? of nrriLnate La 
positive So, ( &, 7S Lies in 2nd quadrant. 



So, point (6, 0) lies, an x-axis. 

3. (€) BsquLred distance = 

- Vta? + {- ej z 

= je* + 36 = vToo = 1 t> LLCjits 

+. {f} Di-atanre hetween thf? points (x,Q) and 
<-7 r 0j«1Q 
Given, x 2 = x.^ = 0 

= - 7, and ^ = 0 

Required dkAOCA 

= ijus - Xjf + (ya - ft} ? 

=» ±^(- 7 - jcJ 2 -f- K) -0) 2 = 10 

=> ±(x + 71 = 10 

if x + 7 sa 10. then x ^ 3 
tf-u+ 7) - 10. then X = -17 
5. [ft) Given, AP = a + x 

■Jtx-ef +(y-0)* = a4 x 

■=> (x — ^ (a * x}- 3 

=* x 3 - 2ax + £i a + y 2 - d a + Sax + x a 


=? * S + ^ - t? - x Z = ?#X +■ P^c 

a }F = 4$x 

6. [ft) Equation of the Una is 7x - 3y = ?. 

7* 3^ . 

=? — - -i.il 

=> JL-JL-! 

S/7 S/3 

Comparing Kq (i) with 1 ^ = 3 

a £ 

Intersection point nn v-asna a = - 


..[l) 
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7. (O Lul A (-1, -1 IB £i. 3 and F (x.y) be to 

points such tflfct 

AP 2 = BP 3 

.■.u+if+<r+if -u 4f+<r-a ! 

=s (jf+l + Bx + jf + t + W 

= (jf +1B - Sir +■ jf +■ 4 - 4y1 
=&■ 2 4 2 jc + 2y = 20 - Ox -Ay 

^ 10* + 6p-te-0 

=? 6# + 3y - y = 0 

ft. £c) L«f abMtoaa bo x. Him 
<ji - of + (-3 - if i= ^ 

=t ji'' + Id = 25 

=> jt 2 - 3 

x - + 3 

9. (c? Lei x 1 z 4, jf 2 ^ 3, J&j ■ 3 

Fi = = -?* and**, = 3C 

a Aim of trlangL* 

= ~ l*t fite “ ft)* Jta 1ft “ ft) 

+ ^3 (Fi 

= - fc [-Z- 16)+ 3fl6 - 4) 

Z 

+ f-^ {4-(- 3)} 

■ - {4 X(- 1H) + 3X12+ f 3)(fl]} 

2 

■ 1 {- 72 + 36 - 13} 

2 


- I X (- S4J 
2 



bugiKting B#gatlv« sig-nj 
10. (0 SiriCOn trlflftgl* ^ @qulleK«i, 

AF = f?C = GA = 4 


&D = - = 2 
2 



(0,0) fl*-2-*D C(4:0) 


■4 - - 
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In A ADC, 

At? a 4 2 - f ■ IB - 4 ■ ^ AD ■ 3 J5 

1 

Area of A ABC ■ - X i?C X AD 

a 

-I X4 X2& 

3 _ 

= 4V3 sq units 
11- (d> Given, ^ = 1, x 2 = & , ^ = i 

ft = 2, ndft =5 

V A. fiftrwi Cara col Linear, 
i = o 

=* {ft fKs - 73 j + ^ |y 3 - K t ) 

+ 3&S (ft - ¥&} = 0 

=? {1(2 - ^ + & (5 I) 

+ * (-1 - art=o 

=> {- 3 + 30 - 3i> = 0 

m 3k « 27 

1=9 

12, (0) Slope of x-axis [jt?) ■ tan (I 

=* tanfl ° = 0 

13, Slope of y-Bxia ■ 131190° t « 

14, (fl> Let third vertex tie (x,,y). 

Coordinates of centroid 

X] 4 x z 4 Jf 3 Fi * Ffe + Ffr ^ 

3 3 J 

Given, Xj a^ r j^=^X3*s-2 

= y- Yz = 4 - 7i = 4 *mL «ntraW “ (S. ej 

r x + £ - 3 

5 E - 

3 

^ x = 12 

y +■ 4 * 4 

and 0 = -- 

3 

=> y = 10 

15, (b) Lem A(2^, B{E r 3t and C (4,11). 

AS 2 = (6 - 3( Z 4 £3 - 2) 2 = 16 4 1 = 17 
J3£3' a = (4 - 6} 3 4 (11 - 3 J e = 4 4 64 = 68 
CA 2 = <4 - 2T 4 01 -2T =4 4 81 =8S 

4JS e 4 BC Z = AC 1 

Hfflt&dr & ABC ti ri ght itrigled LritingLg, 

16, ^d> Coordinates of C are 

m:*e t- rrX] in>^ + 
m< + n m + n 

Glvrai, 

itt = 3, ii = 4 

ft = 1, = Si yj =3, and y^ = 7 

_f3X 2+4*1 3x7+4 X 3^ 

” { 3+4 ' 3^ J 

= f 10 33 1 

“U '7 J 
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ITl ttr] Given, = % js^ = b, ft = - 3, and 

Y2 = -% 


- x } 
-3+3 


:^ E Q 


IB. off) stope or ab = 


e -4 a 
5 + 3 8 


> ton (ISO® -4£ a ) = 
— tan 45® m 

^ - I 


2 - x 2 x 

a 


Urn IDS 0 


2 x 

a 

2 - x 

a 


2- x 

=i -24 

++ X = 10 

19. \0 Distance between (x,yj end (-1,1] 

= vV - if + (* + D 2 

Distance bmwmjri (x, y) and ( *t , J] 

= v V - zf + u - if 

1 Feints are equidistant 


. u -V(y- w a + * n 2; 


-jty - a 2 +• (X - 4 ]? 


r_J—j squaring both sLde r wi6 get 

ly - l] 2 + (x + l) 2 ~iy -+ U -4) 2 

=+ y 2 + I - + 1 + 2x 

- y* + 9 - 6y + x 2 + 1G - Sx 
=* 3x + Z= - tiy- 3x -i- %B 
=> !0x + 4y = 23 

{fej 2* + 3y -8 

=> — 4 — = 1 

6 6 

^ * + £=i 

3 2 

Comparing with equetian of line. 

1 

a b 

A Intercept at x-axis » 3 and intercept et 
y-axis = 2. 



Area ol ACMil = -x3x2 = 3sq units 
2 















21 . [a. ) up joining B and A we got m^fm^ ob word P ress com 
A ABD 4Ptd A BCD. 


■Givon, X) — - ^ Xjj ™ - 4. x 3 1 = 4 r yi - 7, 
ft ■= - 5, and ft = 5 


D 

(4. 5) 


A 



C 

H.-ej 


B 


(-5,7) (-4,-5) 


Area of &A1SD = ^ Iji 3 ift - ft) 

+ f}'s - 7]) + *3 (¥} ~ Yiil 

■ - [- S (- 5 - ED + ( 4J(5 7) + 4(7+5H 

2 

^ - ,E0 + 8 + 48] 

2 

* - m 53 sq muds 

2 

No* 3n A/iCiJ 

GSimo, *j — - 4. = - L Xj = 4, ft = - Efc 

ft - - B, and ft = 5 

Area of &BCD ™ 1 A (- 6 - $ 

-1&+3+ 4 (-5 

a;-{44 10 + 4) 

2 

1 

- - X 3B - 19 sg units 
2 

Heritt r area ol' quadrilateral; AH&D — Amu 
of A ABD +- Area of A £G£? 

= 5S+ 19 
« 72 sq units 

22- (fl) H-squtred equation ol tbo Line is 

YjlYL m tanOO® = « 

jf + a 

=> r-i _ i 

x + 3 0 

=> js + 3 = 0 

23- [a) Gvwtn, m = 1 and c = 0 (as it passes 
through wlgin,) 

;. Equation oL Jim* is 

JT-lXK-0 U y = X 

24, (a) x + Ey = B 

y - —x +■ 0 
2 

fcf 4 1y ss - 5 



Un comparing with y m znx + dr, we get 
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and 


; 


Sinca r the given lines are parallel 

•\ sb n>j 

-1 _ _ k 

3 4 

Jk=3 

2B. (0)5*4 + 2=0 

3x - iy + 6 = 0 

^ 3 6 

y = 4 —x 4 — 
it £ 

On comparing with, - mx + c 

5 _ 3 

jt?i — — ana. 1337 ^ — 

3 k 

Since, hoLh Lhe Sines are perpendicular, 
then, m 3 ■ - 1 

3 K 
K = 5 

26. (c) 4* 4 3y - IK - 0 

=* i + E.l 



ThaipFora, the line cuts x-evis at the point. 
Q, D) and y-a:ns at cha point (Q, 4). 

OA ■ 3 units, OB =* 4 units 
A AE ■ ^3* 4^=5 units 
2F* fWc know that., y = 0 on x-axis 

.% PiJlLuly y — 0 In the Lina 5x 4 EJy =' 45 
=> 5a = 45 =* x = E? 

How. distance between iUJJ] and (U.jJS 
= jl% ~ * t ) 3 * iYt ~ Y-f 
= v'(0 -9) 3 -HO - CO 2 
= Jii = 9 


26. (cfl Slope of the line made by joining cha 

6-1 4 

points A(l,l) and jy([j.5) ■-* — == 2 

3 ™ 1 £ 










and mid-point of Ah' 


n ±3 
[ 2 ' 2 
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= K3 

Nuw r sJupe of The line perpend itular to the 

lino AB = - - 
2 

l\ Required equation of perpend iculiir 
bisector 

K-3= --[*-?)■ 

3 

=s x + 2 y - B =tQ 

29 1 . (fl) Let- intercepts made try line » a 
r \ Equation of linn is 

i + £-i 

a a 


=5 ...(i) 

But due passes through (4,$. 

4+5=a^a-3 
fuming: this v&lutt In i-iq. (l>, w# yui 
j£ + ye 9 

which hi the required equation. 

3Q. (a) We tno^ chat, ^coordinate is aero on 

Given,. yx = - 3 r K; — 2 

my 3 + ilf i 

F « - 

m I u 

tn + n 


=* 3m - 3n = 0 


n> _ & 
n ? 


31- (ft Let required ratio be K : 1. Then. 
coerdLrtaws n-J' ieCli-jft point are 

f%K 4- 1 7JC + a"| 

[ if + i r j: + i j 


Rut this point lies on 3 x + p - 9 = 0 



=* 6 JC + 3 + TJT 4 - 3 - 9 ^ -9 -0 


~z 


4J£ -3 = 0 



4 


Required retin = E" : t = 3/4 ■ I 
- 3.4 internal 

32. tn) Let P (_v r y r j be equidistant from paints 
M7 r 1) and B p p 5). 

Then. AP = BP So, AP & = BP 1 

:. (jf-7) z + (Jf-l>*=U-3} 3 +ly-5> a 
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x 2 - 14 X -I- 43 + y^ — Ey + 1 = jc 2 - Bje 

# 9 + - 10/ + 25 

A After solving,. {a- - y) & 2 
33. (a) Given, > r — | at | — 5 

=> y = - x - 5 

=* y = x - 5 

x -i- y = -5 
x - y w S 

-?L + -^ = i 

('51 (-50 

and * + 

5 f- a 

Area of hounded region 

V 



1 

= X AC X OB 
2 

■ - X ID X E - 25 sq units 


34. Let fourth vertex be D(x,j^. 

We know Lhau diagonals of a parflLLelntjram 
LntRraer.t at mid-point.. Therefore, 

5.1 i<J - point of A c = M id - p05«t of WFJ 


(3+7 5+10W-5 + 

x -4+S'! 

{ 2 ' Z ) { Z 

0 J 

-5 + A c 

X or la + 5 -1 

^ 5 =* 

3 


4 + y 15 
end J — 


3 3 



y = 15+4 = lfl 
Hence, fourth -vertex is fl5,13). 

35. Let coordinates of D be (x, y) end M be 
the intersection point of diagonals AC and 
BD. 



Since, if is the mid-point of AC. 
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,'r CucidliuiUe of M 


ILd-pOilTTlI Of 

CoonttcfltiK of m J * 3 ■ y ^ * j 


Aim W Is the mitt-point of BD. 


and 


x + 3 
2 

y + 4 


= 0 =$■ X a —3 

= 1 => p = - 2; 


Hence, fourth vertex Is [- 2, -3- 
36, (4) Let (4,3), Oi-4,-0* and ft [7,9) are 

gcv&n ptiinlst._ 

TO ■ 4 - 4J £ ■+ (- 6 •* 3)" 


» J( 9J* + ( SJ 3 " J&4 - fll - 1ZD4 

QR =. ,/(7 ’ (- “W 2 + [S - ( 6) 2 

= Y11" +■ 15 2 = % /l 21 * 225 = iajs 

PH » -J(7 - 4) £ -MB - 3 a 

- ^iTie = 6.7 

Since, the sum of 12.04 and 6.7 is greater 
then IBS, so it will from a triangle, whose 
longest side is 18.6. 

37. ti) AB - V»- V) Z + (2*-'7) b 

a JeTas-^T 

JJC = /<- 1 - 4) e + <- 1 - 2> e 
= J3S + fi = J5? 

CD = t/c— 4 ■+ l} 2 + [1 ■+ \f 


= Ja + as = v^T 

tW = J(1 4- 4) 2 +■ 17 - 4J 2 
= 4'ib +■ 9 = -J34 
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AC - ij{- 1 - I) 2 ■+ <- 1 - 7}* 

* + 04 " J5eT 

BD t -4} J - + [4 - 

- Jb* * 4 - -J5i 

Green, AB = BG -GD= D A end - flJ>, 

i.a., a]] the four slides of che quadrilateral 
ABCD are equal and ll=: diagonals AG and 
BD are also equal 
Tbarefor*,, & a squov. 

Hence, length of Lhe side of Square is -J 5 T. 

38. (e) Diagnosis of a parading ram bisect each 

nther- 

3o, che coord] nates of mid -point uf AC 
= Caordinecas of mid-pomt qf BD 
f6 + 9 1 + 4-V fB ■+ F 2 + 3^ 

J ^' L s - a - J “ L a i - J 

mH^i) 


i 5 =* H?: 
2 


15 


a -i- / 

a 

P=7 

39. Sine*, P f Q and J? colltow&f. 

■V ArcaofATOfi=0 

&fe-Eai + *2 to -Fi) 

+ - Fa)l = o 

Given, tfj = X% - 0, 

ij = LFi =0, = island= 1 

=> 1 [a x {b - 1) + 0 sc (1 -0) 


-lob - b-4=0 

2 

a + h 


+ 1 (.0 - fiJJ = 0 

cd = a + b 


sb 


I*I = i 
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Chapter 

38 

Trigonometry 


Trigonometry is a branch of Mathematics that studies triangles and relationship between their 
sides and angles and these relationships can be made using trigonometric functions. 

Measurement of Angles 

1. Degree Measure (Sexagesimal System) 

In this system, an angle is measured in degrees, minutes and seconds. 


l°=W(60 min); T = 60" (60 s) 


2. Radian Measure (Circular System) 

Angle subtended at the centre by any arc of length 1 unit in a circle of radius 1 unit, is said to 
have a measure of 1 radian. 

271 radian =360° or n radian =180° 

1 radian =57° 16'22" 


Relation between Radian and Degrees 


Radian measure =4: x Degi m , maU^- wmd P nss - com 
lflO 
ISO 

Degree measure - — x Radian measure 


We can simply put 7r=180° in radian measure to convert radian measure into degree measure, 


Ex, Convert 40° into radian measure, 

Sol. 40 u = 40 X radian= — radian 
L80 9 

Ex. 2 Convert ^ into degree measure. 

Sol. — radian * — x — = 270" 

2 2 7i 

Alternate Method 


3n _ 3xW = 2 ^ a 
2 2 


Trigonometric Ratios 

The ratios between different sides of a right angled triangle with respect to its acute angles are 
called trigonometric ratios. Trigonometric ratios for right angled AABC with respect to angle 
A are given below. 



sin A = 


tan A- 


BC 

AC ' 
SC 

AB 

AC 


P_ 

H' 

P 

S' 

H 




COB A 

cosec A 
cot A 


AB B 
AC ~ H 
AC H 

BC ~ P 
AB B 

BC ~ P 





By Pythagoras theorem H 2 = fpyr&ahboob.wordpress.com 
Reciprocal Relations 


5in A = —-— 
cos >4 

or 

cos A = —— 
sind 

or 

Siw4C0S A -1 

ttiSi4 =—-— 

5CC A 

Of 

j, 1 

5t£ A =- 

cos ,4 

or 

szcAh&A = l 

_ . an^ 

tan A* - 

QOS A 

or 

_ » cos A 

cot A *- 

sir A 

or 

tznAcnM = 1 


Ex. 3 If sin A = — calculate cos A and tan A. 

Sol. 6lnA^^=i 
AC 4 

In a right angled A ABC. 

f AC) 2 ={ABf + {BCf 
=> 4 2 = {ABf + 3 2 => 16- 9 = [AB? 

AB = <J 1 

. AB -J7 , . . BC 3 

cua A = = -—. smd ieiu A m — —_ 

AC 4 AB V7 



EX 4 If sin = —, then find the value of (4 + tan A) (2 + cos- A) 
5 

Sol. Given, em A - — m — m — 

5 4C // 

Now in AiiZJC, uaing Pythagoras theorem 
(ACf =(AB) 2 + (BC) 2 
=* (5) 2 + (4) 3 

=? 25 ~ (AS) 2 +16 

=> 4J? - ^ - 16 - V5 =3 

4 

3 

5 

Now, (4 4 tan 4) {3 4 co & A) 


So, 


ten A : 
caaA 


BO 

_ F 

AB 

B 

AB 

B 

AC 

H 


/i° 


5 


=r4 + 4 Vf2 + 3 i=fi2 ± 4)xfH^VH ) <H = M 

k. 3 J1 5jl3jl*j3 5 15 













Tris o no m at Mm&WBPbMffetilffitfe'RnQtos 



Trigonometric Identities 

An equation involving trigonometric ratios of an angle is called a trigonometric identity, if it is 
true for all values of the angles involved. For example, in a right angled triangle, we have the 
following identities 


1. 5ii^ + cq^d = 1 

or 

sin 2 A=1 -oas 2 A 

or 

COS 2 !*"! 

- sin 2 ^ 

2.1 + 

Of 

-1 

or 

yx? A - tan 2 ^ =1 

3. 1 + fflt* A = VOBBf?A 

Of 

ao^A-cDSE^A -1 

or 

CQSQf? A- 




















Ex. S „<*»». 2 
8 


(1 + cos G) (1 coy 9) 


(1 + am G) (1 elnG) 
(1 4 tfQB G) (1 - CM G} 


_ U) a - (wmB? 
(l) 2 - (con 0)^ 


1 - 3in^ 9 
_; 

1 - COti 2 & 


[V (fl £>} (fl 4 &] V*| 

cos Z G __ (cua ft) _ 0,2 fT*f 49 

^ l*ij ~ tcot8j UJ “« 


Ex, 6 Find the value of 2 ban 2 45 a + cos 2 30° - sin 2 6Q 0 . 

■tfl /■ ^V2 


S«L 


2 tai3 S 45° 4 con 2 30° - sin 2 GO 0 =2 X (]) 2 4 = 2 


Ex. 7 Find the value: of ^ ^ BT * 


1 tari^ 30° 


m. 2 ‘“El® 0 ’ =xwm«^& 


1-tan' 30 s 


V I.LUL iZ - 


2 tens 


I - tan s 


Sign of Trigonometric Functions 

Trigonometric ratios of complementary and supplementary angles of angle 0 are shown below. 











“"OH - 

ros - 0 ] 

(H- 
(H* 
(H- 

“(f’■) 


cos0 
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teui 


cot 


= sin0 


COt0 


tanft 


ton 


cot 


cosec 0 sec 


-sec 8 


/< 

\2 } 

,s [|+ e ) - - 
(H-- 
(H- 
(H~ 

“(r 8 ) - 


sin 0 


cute 


tan 9 


cosec 8 


aec 8 


II 

k i 

All 

sin, cosec 

Pcn&ilivB 

Positive 

(9CT + e) 

(90" - 0) 

and (100*-8) 

and (360* + 0) 

III 

IV 

tan, cot 

s5M r sac 

Po&iliva 
(180“+fl) 
and (270“ — 0) 

Positive 
(Z70‘ + 0) 
f and (360“ -0) 


sin (it ft) = sin ft 
cos (it - 0) = - cos 0 
tan fit - 6) = - tan 8 
cot {x - 8) = - col 0 
sec (it - 0) = - sec 6 
cosec (it 9) = cosec 0 
sin (— k) = — 5 In * 
cos (- x) = COS X 

tanl x)= tmx 


Ex. a 

Sol. 

Ex. a 
Sol. 


Find the value ol 


&in{it + 9) = em 0 
cos (it + 0) = -COS0 
tan (it + S) = tan & 
cot (n + &) = col 0 
sec (n - 1 - 8) = - sec 0' 
cosec (it + B) m cosec 8 
cosec (—k) - -cosec n 
sec (-x) = see x 
cot £ x) - cot x 

see 65* 


For [00° ±0) JOrf 127010] 

Change 

sinti ++co 50 r 
tan© f+cot0 r 

CDSCC 8 SCC0 
and forJIBO ± 0] and |3BQ ± 0) 
they do not chan-ge. 

Nota Positive or negative 
gLcjn in used according to the 
quadrant. 




84X 65“ 
25° 


cosec 25° 

. Hie (TO*- 25*) a coscc 25" = 
: 25° e i-THi> h c: 25* 


If sin 3A = cos {A - 26*), where 3A is an acute angle, find the value nf A 
Given f ein 3u4 = 00 s (.4 - 26°) 

or c.oa (90° - 3Ld) - era (d 20*) f/cqs (9C* 0) = Bin 0[ 

Eliminating cos from both sides, we get 

9ft 5 M - A - 26° => AA = 110° 

, 1L6 D ™ 

d a —= Sy 0 
4 


E k Find the value of 


sin 2 63° + sir 1 27° 
COS 2 17° + COS 2 73° ' 


Sal. 


ain 2 63° +• ain 2 27° ain 3 (30° 27° )* ain 2 27° 
cue 3 17* + cm 3 73* cos 3 (90° - 73°) + cos 2 73“ 


cos 3 27* + sin 2 27* 
sin 1 73* + ass 2 73° 


= 1 


[‘.'sin 2 0 + oos 2 0=1, hens9 = 27*and 73*i 


Ex. 11 Find the value of tan 15°. 













Sol. 


-30 d )- 
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tan 45° - tan 30* ~ ,/§ _ J3 - 1 

1 + tan « a ■ tan 30" j + J_ V3 + 1 


3 


On rationalising 

_ -J3 - 1 (■■£ - l) 2 3 + 1 - 3^5 

" 3s+ 1 ^ - 1 “ (VS) 2 - (1)* " 3-1 

5 


Ex. 12 Find the value of sin 2295° 


M+ sin 2296* 

As 2295* 1& not directly ttieasujable, 3o we will divide 229%* by 360° 

360 * 7 * 29^6 

2160 

135 

Now t 22Qb* is 6 complete angles and 135“, Sosid 2295* can be written as sin 135*. 
Bin 135“= Bin (90 + 45*)= cae 45"= -l 


Trigonometric Ratios of Combined Angles 

Sum and Difference Formulae 


1. sin (x + y) = sin x cos y + cos x sin y 


2. cos (x + v) = cos x cos v + sin x sin v 


3* ton (x ± y) 


tanx ± taiiy 
1=F tanx tany 


4. sin (x + y) • sin(x - y) = (sin x - sin y) or (cos y - cos x) 

5. cos (x + y) cos (x - y) = (cos x - sin y) or (cos y - sin x) 

6. sin (x + y + z) = cos xcos ycos z (tanx + tany + tanz) - tan x tan y tan z 

7. cos(x + y + z) = cos x cosy cos z(l - tan x tan y - tan y tan z - tan x tan z) 











8 tan(x | y | + 

1 - tan x tan y - tan y tan z - tan x tan z 

tosx T 2dnx 

A B formulae or Product to sum formulae 

1. 2 sin A cos B = sin (A + B) + sin (A - B) 

2. 2 sin A sin B = cos (A-B)- cos (A + B) 


3. 2 cos A sin B = sin (A + B) - sin (A - B) 


4. 2 cos A cos B = cos (A+ B) + cos (A - B) 


C, D formulae or Sum to Product formulae 


1, sinC + sin D=2 sin ^ coa ^ - — j 

2, sjnC sin D - 2 cos j an (“■£“") 


3. cosC + cos D-2 cos 

4. cosC - gob D = 2 sin 


m-m 


Trigonometric Ratios of Multiple of an Angle 










5 toTMQursmahboob.wordpress.com 

1h sin 2x «2 sin areas x --=— 

1 + tan x 


2. cos2x = -cos 2 x - sin 2 x or 2 cos 2 x -1 or 1-2sin 2 x = -— * 


1 +tarrx 


3< tan2x 


2 tan x 
1 - tan 2 x 


or cat 2x 


cot 1 * -1 

2 cot x 


4. Em3x=3smx - 4 am 3 x 

5. cds3x=4cos?x - 3 cos x 
3 tan x - tan 3 x 


$. tan 3x ■ 


3tan 2 x 


7. cos 2 A cos 4 A = y [co$(4A -2A+ A}]= \ cos 3A 

4 4 

a. sin A.sln2Asin4A = i[sin(4A-2^+ A|] = isln3 J A 
4 4 

9. tan Atan2Atan4ti = tan(4A -2A + A\ = tan 3A 


Trigonometric Ratios of Half Angles 


X X 

1 sin k =2 sin — cos — or 
2 2 


2tanx/2 
1 + tan 2 (k/5) 


2, asx-^cos^l-sin^lj or Jl-2siii 2 |j or ^2eos?|-l| 


3.1 + oos x ■ Icos 2 x 
2 


4.1 -cosx «2 s1ji 2 ^ 


5< tanx> 


2tanx/2 
1 - Ian 2 x/2 


6- cotx - 


cot 2 (x/2)-1 


2 cot x/2 


7. sin 


9 . tan : 


- x ff 

in — = J- 

2 V 

:.E 

\1 + 


— COB X 


9. cos 


f=i^ 


cosx 


cwx 


1 - tan 2 x/2 

ot -a- 

1+tan 2 x/2 


2 
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In A ABC t 


CDS A - 
cusU = 
coeC - 


fc 2 + <? ^_tr 

2 be 

C 2 + g 2 -b 2 
2 ac 

a a =fc 2 -e* 

2ab 


/ 


A 


\ 


\ 


Important Results 

1, If sin* = 0 or tan* = 0, then x = nn 

2. If cos* - 0 or colx - G then * =Bfl + 1 


, , ,j° v'z ^ 

3,. 5in22— = - 

2 ^ 2 

5. tanas-= VJ-1 

2 


7. sint B* = 03572" = 


, t/5-1 


9. Sin36 & =C0S54° = 


JlQ-fr /5 

4 


t D _ ^2+ V2 


4.cds22 

2 2 
t° j- 

S- cot22-- = V2+! 
2 


B. cost 8° = sin?2 a 


^/lO +■ 2 VS 


10. cos3S* s sin54 e = 


Vs + t 


Ex. 13 In A v4£C, right angled at B, find the value of sin A cos C + cos A sin C. 


Sol. ZB = 90* 

^4 + ZC = 90° 

Mow f sfti A cos C + coa 4 sin C =■ ain (4 +■ £7) 

™ pin 0 O a = l 

1 1 
Ex.14 If x + = 2 cos 0, then find the value of x 3 + —~ 

* 

We know that, x :i + -»• = |^r + - j - ^a; ■+ — j 

= (2 cos 0) a - 3 2 cos 9 

= ■ 0 OOfl 6 = 2 - Acoe 0 ] 

- 2 cos 3 O 


Sol. 



[v x + - =? 2 cos 6] 
X 


[■." 4 cos a 2: - 3 cos £ = cos 3r] 






















Ex. 15 Find the value of cos 20° 


Sot. cos 20* cos 40* cos 60* «w 80* 


- 0»flC n [oge 20° OOE 40° OMJ SQ’ I 


i ooe (3 x 20*)j [v 

SL4 J 2 4 2 16 


cog G cos 30 cog 4& = — coe A © 

* J 


2 2 2 

Ex. 16 If x + y = z, then find the value of cos x + cos y + cos z. 


Sol* £ + p = z 

Ijp A 2 

Wgw 1 CW I+CQ5 fl + «W 3 

= 1+ (coe a r - sin 2 p) + cw 2 * 

* 1 + w (jc + vJ' ™ " If) + ™ S a 


= 1+ gob r cob (x - jr) + cob* j 

■ 1 + «Si J(jb - 0 ] + we + p)| 

■ 14 GMz 


a«.fr-» + *+*>.„<£: 


tf ~ * ~ ff) 


= 1+2 t*32 ■ coti ar - cos jh 
*1+2 CWI 1 COB y - DOB * 


Ex. 17 If (a 2 - b 2 ) sinG + lab cos 9 = a + Z? 2 then find the value of tanO. 


Sol. (a 2 - t 2 } sin ft + 2ab cos 6 = a 5 + b 2 
a J . u kah 

=> . - sin© + . ■ «B0 = 1 

+ fr 2 d 3 + fc 3 

In AAflC, 

raw a - sin 6 -l- Bin CL - raw 0 = am Q0 C 
=? sin (6 +■ a) = Bin 90° 

=fr 0 + a = 9I>* 

=* 8 = 90“ - A 

tan9 = tan (Sj) a fit) = <ajt a 


r teb 


2ab 


B 


a*+G* 


a 2 


Ex. 18 If (1 + tan ^ (1 + tan B) = 2, then find the value of (A + B). 








Sol. 


Givtidi 1 + ban A + tan 'Butstimh/b <toatoB/er&press. com 
=>■ tewi A + tan £ = 1 - Ktm A tan B 

=> tac.i+tocg _ 1 _ tan45a 

1 - tan A tan E 


tan (A + B) - tan 45* 


A+ B- 



■ tan {A +■ B) = 


tan A + ta vlB 
1 - tan A tan B 


Maximam and Minimum Values of Trignometric Angles 


1. -l<sin8orcos6<l 


2. -cc<tan8orcot6<l 

3. sec8orcosec8 >1 


4. sec 0 or cosecG < -1 

Maximum and Minimum Value of Some Particular Expressions 

|a) nt sin# ± n cosG + r? - ^m 2 + r* 2 
lb) m sin# ± jt«b8 t/itt 2 + n 5 - t/i^ + n 2 
|t] m ce* ± n ms ^w 2 + rt 2 - ^r 2 + f? 


Note To obtain the maximum or minimum value of an expression try to convert it into sinG orcosG 


Ex. 19 Find the maximum value of 5 tan 8 cos8 + 4 cos8 . 

Sol. Giv«n h 5 tan6 tin 0+4 cU 0 

--owfl + 4 we v 

0060 

= 5sln& + 4 cosfl 
So, m = ^ n = 4 
■\ Maximum value = +■ 4 a 

- ^25 + 1€ 

= f4l 


v tan 0 


ainp l 
ooe aj 


Ex.20 Find the minimum value of 2sin 8+3cos 8 


Sol. 2 sin 2 6+ 3 cos 2 8 
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= 2 sin 2 8 + 2 cos 2 8+ cos 2 8 
= 2 (sin 2 6+ cos 2 8)+ cos 2 8 
= 2 + cos 2 G [•/ sin 2 G + cos 2 G = 1] 

Minimum value of cos 8 = - 1 
Minimum value of expression = 2 + (-1) = 2 + 1 = 3 

Some Important Results 

1. tan1°-tan2°.tan 89° =1 

2. cot1°-cot2°.cot89° = 1 

3. cos 1° • cos 2°- cos 3°.cos 90° = 0 

4. cos1°« cos2°cos3°.(abovecos 90°).= 0 

5. sinl 0 * sin2°* sin3°.sin!80° = 0 

6. sinl 0 - sin2°- sin3°.(Above sinl80°) = 0 

7. w)*nA + B = 90° 

COS-fi 

8. tan/\ tanS = 1 = cot A cot B , when A + B = 90 

Ex.21 Find the value of sinl°- sin2°- sin 3°.sinl80° 

Sol. sin 1°- sin 2°- sin 3°.sin 180°.sin 196° 


,sinl96° 


As sin 180° = 0 So, when a value is multiplied with zero (0), then whole expression will result in zero. 
sinl° • sin2° • sin3°.sin 180°.sin 196° = 0 















Ex-22 If sine + cose = 

Sol. aid Q + CCR fl aa ^ 

sdnO - ootiG = J2 - ir 2 
wb&re, 2!° 33 ^3 

ain 0 - cos 0 = </2 - (v5) 2 
Hin B cm 9 si Jj~2 
slnO - oosB = 0 

6LU 0 = noa B 
ainfl _ 1 

□us B 

tan 0=1 

=> 0 = 4S D 

Not* WhcnsinS +■ cogB = Xj thonsm - oos6 = -x 2 


Ex.23 If sinG + cosec 9 = 2 then find the value of sin 36 G + cosec 36 G 
Sol. If sin 6 + cosec 9 = 2 
Then, sin 36 9 + cosec 36 9 = 2 

Note When sin 9 + cosec 9 = 2, then always sin” 0 + cosec" 9 = 2 for any positive value of n 

Ex.24 Find the value of cot — ■ cot — ■ cot — ■ cot — - cot — 

20 20 20 20 20 

C l * it ^ * 5* , 7 if . 9 k 

Sol- cot — - cot — - cot — cot — ■ cot — 

20 20 20 20 20 

Converting them into degree measure 

ISO , ^ ^ ISO . 5 x 130 7 * ISO -B * 180 

cot- rjot- ■ cot - ■ cot- cot - 

20 20 20 20 20 
cot 9° - mt27°. not 45° - not 60°. cot &l Q 
ftewiiUlnf the above expression 

eot 0*. [jot 81*- not 2T, c«t 03*♦ cat -IS 0 
We known that, cot A cot B = I 
When A + B - 90* 

So, (cot 9* cot 81*) (cot 27“ cotB3“) cot 45" 

There, 9* * SI* « 9C fl 

27* + 83* - 90 D 

Then, coi 0- eoLfll* = 1 aodcol 27* eot63 g ™ 1 
EKpmhfiian will bonmun lxlxl 


[V cot d5 a = 1] 
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Fast Track Practice 

Exercise© Base Level Questions 


I, n AABC ia right angled at (xqimnfthli9ob.wordpress.com 
is cos (A +■ 7?) 4- Bin -l- jEJ") equal to? 

ICOS 20133 

(a) Q (h) 1 fcj 1 f d) 2 

2 Ifa.P and y are acute angled such that 

Ji n Vi ,, „ , 

sin a - cns p = and tan y - 1_ then, 

2 2 

what in; n ■+ fl + y equal to? \CQS 3013] 

(9) 1G5 3 (h) 12Q B fbj 136“ (d) ISO* 

2 If tan 9 = 2/4 and 0 is acute, then what is 
the value of &in 9? tc05 3012] 

w -f mj | fc;4 »-1 

5*5 5 5 

O 2 - 1 

Tf sin0 = . then the value of 

777 

seed + tanU will be psC FCI 1011 ] 


w 


fbj ■«— - 

a 2 +■ 1 


a 

j2 

(c) J2a fd) a 

5, If a + p = 90’ and a : p = 2: X then the 

value of sin a : Hinp is iSSC FCI 1012] 

(a) Vi : 1 (b) 2 ; 1 

fa) 1:1 fd}£: 1 

6- If aec9 " them sine is equal to 

setO - lan@ 3 

m 2/a (b) 3/4 fcj 1/4 fdj 1/3 

fej None of the above 

7. If sinG + co&G = 1. what ia chc value of 

sinG cofl0? JCDS 2003] 

(a) 2 fjbJ 0 fcj 1 fey 1/2 

8. If amOi-weecO = 2, thm the valve of 

Bin 1 0 + COflftC 7 0 LB 

(a) 1 ft) 1/2 fcj 2 fey 0 

^ - If tati 0 = 3/4 and G ie acute, then ooa&sO ie 
equal to 

m I m 4 w 4 » 


ISSCCGL 2013] 
4 

I 


10 The value 


is 


rff-I-,-,—L-l 

^1 + tan S e> (1 +■ cot S G) j 


fe> 1 ft! 2 




I5SCCCL 3013] 

< 






II. The minimum values uIsiii K fl +ymfem 3 hboob.wordpress. 

[ssc era Jdn] 

»§ "i < 


12. If aecfl 4 tan p r then cn&{J sa 

p* + 1 p*-i 


w 


p 3 -i 


w (p 3 + if 


W -|s~ S# 

p 3 +■ 1 

(ej None of the above 


4p Z 


13. Tftnn 62“ = 



P 


then tan 2H a ia equal to 



fcj 




fej None of the above 

14. If iec6 4 ten Q = ^ what ig the value of 
flCCtf? [CDS 2014] 

m Jz 


«f 


“>l 


(Cfl2 

4 


15 What Ih sin 25" jin 3fi" geo eec M" 
equal to? [CDS Ml 3] 

w-i w o (c}l fctn 

ft 

Consider tbs following 
E. sin 2 1*+ cos 2 I 6 s 1 

n. M*f 33°- cut 2 57°= cosetfST 

-iaufftar 

Which of tha above statement \B/m 
COfTOCt? 

faj Only I (bj Only II 

fcj Both 1 and l (d) Neither l nor l 

IT. If p = avmx+ bcoax and 

y - acctej frain jc, then what m Lhc value 

of ICDSM121 

(a) 9 +b ft? ab 

fcj a 2 + b 2 (d) a 2 b 2 


18-Whal m the value &f 
aec (WP -e). ainHaoc45 3 ? | CDS 2G12) 


yoursmahboob. word press, com 

19, If taiiQw—, tllun ten; vhIuv of 

3 gin 6 4- a c«B ... (5SC1101 J) 2011] 

3 tin 3 - 2 cuty 
ftj D.5 - 0 S 

ft) 3 ft; - 3 0 

30. [f boc& - coscc 6 = 0, then the value of 
tan G 4 cotO is [SSC *10+2) 2013] 

ftjC ftM fti-1 ft) 2 

21 -If tan70 tan 20 = l, chen the vaiye of 
tan 30 IS ESSCCCL2CH2] 

fc) V 3 fc)--jL W-jL faj) - V3 


22 The eapresaiuEL 


tan 57* 4 cot 37 c 


tan W 4 cot Dh5 c 
equal to [SSCCCLMU] 

ftj ten 33° cot 57* ft) tan 57 s col 37 D 
ftj tan 33* cot 53* ft; tan &3* cot 37* 

23. The numerica] value of 

—+■- 1 + 3 ein^G is 

ace 0 1+ OOT9 fSSC (104-2)2013] 

ftj & ft; 2 ft; 3 ft; 4 

24. The value of 

tan 4*-tan 43° tail 47*-tan 36° ie 
[SSC 0*0 2011] 

ftj s ft; 3 ft; i ft; 4 

2H. Consider che following equations 
(i) cosoA 4 Rec^j = coses 5 ** 

<ii) sec Jf 4 tan 2 *= see * tan 2 ?: 
flii) ccraec * + tan s x== cot'"* + sec x 

Which of the above equations are correct? 

[CDS 2003] 

ftj (i) and fir) (b) ( 11 ) and (iir) 

ft) (i) and Jh) ftj (i) B (ii) and (in] 


26 If- 


ijoajt 


cos s 


- * % which one 


14 oooeex cofiecx- 1 
of the following lb one of tho value of 

[CDS 2003] 


«i 




< c > f 

4 


«! 


™rb ™e _ . , * , , 

37. -—---=2 is ftatiHiied by 

1 - *in& 1 4 einO 

which one of the following values of 0 

[CDS 2flOT] 

ftj ic/2 ft; */3 

ftj k/ 4 ft; n/0 

28- What is 1 1 h equal to? [CDS 2011>] 
\ 1 ein 0 

ftj soc 8 - lan 9 ft) 50 c & 4 tan 0 
ftj cosec O 4 cot O ft) cosec & cot O 
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29- If 7 gim* 0 + 4 and Q*B<nfZ 

what is the value of tan07 [CDS 201 CM 

(a) Jf ft} - (Ie} 3 ft} V3 

30. The value of- — — - 6H ° -, 

lan27 1> (6itt 26° + 00666°) 

(SSC CPU 2(113] 

faj cos ec2h* (b) 2 tan27 fl 
(c) sin 25- (d) ton B5° 

3 3 , If l"oe&> V2 in the final quadrant, which 
one nf the follcvwing is correct? |CU5 201 Efl 

feJOs|ft}fl^ ft* 0s|«*a5 

J d □ b 


3 2. If jc ■= a hec: 0 cos y ^ h sec E) Hin rjj and 
3 = c tan 9, then the value of 


2 z 

* + y 

a * 6* 


c 2 


[Railway) 2406, SSC CCL 2013] 

(a) 9 ft) 0 ft) 1 ft) A 

' If cra^G sin^G+B —, then the value of 


1- £ ain £ Gie ES5CCCL2013, SSC (ft+U 20ll] 

wo ft* | ft) 1 ft) | 

34- If 74in 1! 9+ Seoe ;t 9= 4 lien the value of 
t:na9 (0° <. B £ 9LJ J ) ia |SSC CPO Ml 3] 


ft} 




ft* 


VI 


ft} 


■J2 


ft} 


VS 


35- If tan 89-cot 2 9, whore 0<89< ■, 
then what in the value nf tan 99? ^ 

[CDS 2414] 

fa* ,1 ft} i ft} Va ft} 0 


36. U 61110-000 0 = 0^ then what is 

air) 4 S + rpa 4 G equal tn? 2 fll3] 

W 1 ft* 7 ft} i ft* 7 

4 2 4 

37. The caprcsHon sin 1 x + aw 2, x 1» 0 \a 
satisfied hy how meny valuer of r? 

[CDS 2011] 

fa) Ony one value of x 
(W T*o values of* 
fcj Infinite values ofx 
(cfl No value of x 

.38- Caneidir the following 

I, Mt3trl ~*' 1 = 2(009 300P + 1} 
eotSCT 3 -1 


IT. £flin J 15 ,J raw4a°- tan dh 11 cnM FV 1 = 0 

Which of the above Identities is/ene 
correct? icds 2012 ] 

(a) Ony I f£»; On y II 

fc) Both I and II (yj Neither I ngr II 
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39. What Is the value of sin A oua A tail 

A + cob A cm A cot A, ? [CDS 2013] 

(s^l sin 2 A-i-cos A (b) A -i- tan 3 A 

fcj si n ? A + cat ? A fdj cossc '"A - cot ? A 

40. If 2 (co5- 2 0 - sin 2 0) = 1 ia h positive 
acute angle), then cat 0 is equal tfl 

ESC <10*2) Mil] 

w J 3 ^ i 

fcj vl (a; - 

41. The mimnmm value uT pub 1 9+ bbc 2 6 it 

issc (im) 2di ji 

w o w i fc> 2 (a; 3 

43. If erax +■ era y = 2, then the value of 
sin x 4 Bin v ia [SSC Kl 2013] 

« o ft; i fc> 2 fa; -1 

43. If 9« a 0+ tan *9= then 

. , 12 
sec*fl - tan * & is equal tQ |SSt PCI 2012] 

(a) — (b) - (c) — (d) 1 

12 2 T2 ' 


44. The numerical value of 


f 1 + 1 1 

f_L 

1 1 

1, cos 9 cot B J 

1 cos 0 

cot 0 J 


is 


ESC (10+2)2013] 

ffl 0 (b) -1 fcj 1 (0 2 

45. Tf A h tan 11" tan 29“ and 

B = 2o ot 61* oot 79*\ then [ssc(10+3) 2m 1) 

faj A = 2B (b) A = -23 

fcj 2 A-B (d)2A~B 

46. If tan 2&= Lau 48 = 1 then the value of 36 

is ESC {1fli-2) Z011] 

w '''a o fc> i rd; -= 

47. If bui 0 + msec 0 = 2, then ths value of 

sin 5 8 4 cq&m^ when Q a £ & £ 90\ is 

ESC {10*212011] 

fa; 0 (b) 1 (c) 10 (0 2 

48-If A = &iu a f) + era 1 ft for any value of 6, 
than the value of A is |£SC {10*2) 2011 ] 

(c) (a; 3 s^£ 13 

16 A 16 

49. The minimum value of 2 sin 2 0 +■ 3 cos 2 6 

is [SSCCPO Mil] 

fau 0 ft) 3 fcj 2 1 

50. The value of cot lO B -oot 2<F cot flflP- 

COt 70* OOt BO* U ESC (10+2) Ml 1 ] 

«i (toj-i (o/a fdj L 

V3 
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5-1 If coeft CMec 23* - X then the value of 8 is 

B5C(10+2)2O12J 

(a) 23? (b) 3 T fc) S3 D (d) &7° 

52 If ft is a positivE acute angle and 
tan 2ft tan 3ft - 1, then the value of 


f* 3 50 n V 
2 bus-1114 

l a J 
» r W 3 


]_ 

2 

53 If 0* < ft 90^ 
ainfl -+ cnsfl in 
faj equal tQ t 
fc/ ess than 1 


fcj 0 

then. 


rssccctttnai 

Pi 


2 

2 

the value of 
[SSCCCLiftiai 
(b) gneafter than 1 
PJ equa. to 2 
54. If sin ft + ooeecft = 2, then value of 
flm loo 0 + Msec 100 0 is equal to 

[S&c (10*2) 3011] 

fa) 1 (b) 2 fc) 3 (d) 100 

eintt -I- cosft 


55. If 


sinS - cob0 

ainfl co^Oie 


then the value of 

[5*vT |10*2| 2011) 




«f 


«i 


«! 


56 If ft he acute and tan ft 4 - cotft = 2 , then 
the value of tan 5 0 4 coc lu 8 ia 

E$S£fia+z)zmij 

W 1 PJ 2 Pi 3 Pi 4 

57. If 0= < ft< 90^ then ah the trigonometric 

ratios esn be obtained when [CDS 2012] 

faj only sin 0 is given 

(b) on y cos 0 Is given 

fcj only tan ft is given 

(d) any one ol the six redos is given 

58 . What is the value nf 4. 14 cobO ^ 

3,4 coa0 ainft 

[CDS 2012] 

(a) 2 cosec & fi?/ 2 see 0 

fcj sat e (d) coast 0 

59 If RtrLftcoflft = -,''3 /-l, then the value of 
ain^G 4 eoa 4 6is [CDS 2012] 

(a) 7/0 (*>/ 5/3 W m (d) 1/8 

2 co&fi - an 0 


60 If 2 cotO - if chan whu: in 


equal to? 
*! 






2 COB 0 4 0]R 0 
[CDS 1014] 

fe #7 

4 


61 U eo60 4 - gin0 = v'2 coafl^ then cos0 - emO 
ift |S£C CGL 1013] 

(a) ^cosO fi>J - -J^sireO 

fei-JzBinfl (d) -/£tarw 
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62, If ^ainjc +=2 then wnat La the 

value of Ocosjt - & sin a)? ICD5 1012] 

fa) 0 m 2 m 3 (d) & 

63, Ff G< x< and eee s = cwec then the 

2 

value of am (x + y) is I5SCCGL Ml3] 


M o 


fb; t 




fc? i 


64. If sin IT* - —, then the value of 

y 

sin 73 a is 


sec 17° ■ 

V 3 -** 


ft) 

ft) 


xy 




m 


ft) 


[S5CPCI Ml 2] 


+ JT 


6 . If 12 aiu 


. f ra\ 

“ItJ' 


X 2 4 


V7^ 

- y 

than the value 


iSSCCClMlSj 


w ■ i « ^ fc> i o 

-|- v"l ^ 

66- The equation «* 2 fl =■ —- — ia Only 

4.vv 

possible when (S&C {10+2J Ml J] 

faj *>y flbj *- y 

fc)x<y (b)x=-y 

6T. The nhu of sin 2 !' + sin® 3" + 

ain a 6® + •••+ ain 2 8T° + eLh 2 89 4 is 

ESSC(ia + J> zgisl 

(a) 22 (b) 221 (c) 23 (d) 22^ 

68 If ZA and ZJ3 bl re complementary to each 
other, then the value of 

see 3 A + see 2 B etc 3 A aec 2 f? is 

[SSCCCL 2012] 

ft) I (b) -1 (c) 2 fd) 0 

69, The value of sin 2 + ain 2 10 fl 

t- sin 2 1B C + ■ ’ ■ + sin 2 65 s + bljl 2 90* is 

[SSC (10+2> 2012 h 2011] 
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raj 7- (b) fl- (c) 10- (d) 9- 

2 2 2 2 

70. If ain 20*) sr eoa (3> + 20* )■ then 

the value of (x 4- y) is 

[5SC <10 + 2)3012] 

raj 20° rty so* fcj 40° rd; 45* 

71. If j the value of 

Bin B — coa S 4 

tem 2 & +1. . 

—— —19 [SSt (ID+ 2) 2012] 

tan *0-1 


16 9 


41 

fej — 
40 


< 


73 The 


value 


* sin 39 s 

of--I- 2 tan IT 

casSl* 


tan ar tan 4o u Ean ftETtan 7ET - H 
(Bm 2 2r+ [SSC(10 + 21M11] 


(a) 2 ft?; -1 fcj 1 M) 0 

73. If— coa^Q _ 3 an< j o°< Be 90", then 

oct^e - cus“G 


the value of 9 ia 

ESC(lD + 2)ZQil| 
faj 30 s ffitf 45* 

fc) 60® fd) None of these 

74. The . numcilcfl] . value of 
I'cPtTFw^SF ^ 
oot 18® 1 

4-=—-— 

^ tan TFawTS^j 

IS&C <10 + 2i 23011] 

fa 1 P) -f 

(o) 3 foj -1 


75. If 9 he an acute angle and 
7sm JJ 8^ Scos 2 0 = 4 1 then the value of 
tan 0 ie [5SC <10 + 2} 2011] 

feus 

fill WO 


Exercise © Higher SkiU Level Questions 








1. If (ani+ Bin y) = f^oursma^gob.wordpress. 

<oc®*+ cosy)- b, what id the value 
of rin % sin y + cw % we $! 

(a) a + b -ab {b) a + b + ab 

(c)a s *b a -2 (d}t-L^l 

faj None off (tie above 


a. Consider the following 
«w 3 0- rin a $ a 


[CDS Zf*9] 





yoursmahboob.wordpress.com 
Whiuh of the cquat-ium given Eibuve iahuc 
correct? 

m Ony (!) ftp Only (II) 

ftj 6olh (i) and (li) ft) NeiLher (i) nor [ii] 


The value of 

(tan r tan 2" tail 3* .. tan is 

[SSCCCL 2013] 


4 . 


fti undefined ft) 0 

fcj 1 ft) 89 

If Hce0 + tmn0 » p, then ainfi is 


fa) 

ftj 


P 2 ± 1 
+■ 1 
P *-1 


ft) 

ft) 


1 

P*-1 

fP + 1 


5. If &in 8 I ooa W - r, then the value of 
+ ain 6 S ifl esquaJ to 

fsu 1 o» 1 (i + e* s ) 

4 q 

(c) (5-3X 2 ) 

(e) None ot (he above 

6- If (l-i- tan A )(1 + tanf?) = 2, then 
{A + B) is equal to 

(a) 1 (b) 1 (Q 1 (d) 1 

2 3 4 8 

ftl None af the above 

T. If hih (10° 6' 32") - e* then the value of 
™ (79* 33' 23") + tan (10° S' &-2T) ie 

ISSC CGL (Main) 2012] 


Vi - A* 

Jl - a* ■+ a 
f c J i- ? . » 

8 . If sc -I- y e find 

2 2 2 
coa i +- eoa- ^ + orw 


1 + -gfl ? 

Vi - s 3 


-/t - a 2 

the value. 


of 


Bl + 2 san X'aioysin 2 
ft) 1-2 sin xsin yan z 
ftj 1 + 2 cos x cos y cos z 
ft) 1 -2 COS * COS y COS Z 
ft! None of the above 
If buc0 = % then the value of 

oos 6 e— eec^eis i&sc [ 10 + 2 ) 2012 ] 


(a) 1 (b) 2 

10 . [f Bin0-cMe=ft 
- I* J 

am - 6j +■ coa 

W 0 ft) 1 


feM 

find 


(H 


ft; s 

the value 


of 


[&5C 010+2)2012] 

(cf 4z (0) 2vT 
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11- Tbs maxi mum value of ua S 6 + MS 14 ^ 

Cor all tm 1 value a uTO is 

[S&C CCL (Main) 3012) 

fafl fAJ vf fe) -5= 

-gZ 

12. If Icoa^S 4 m am 2 8 
_ odB a, 9 (cosec 2 8 + 1) 


cubbC 2 9 1 
tan 9 is equal to 


then 

[£5C COL (Main) 2Q13JJ 

M. 


Ei w jm 

m pm 

M P Hi 

V 2 ■ m 


fe> 

w 


13. AABC ie a right-angled triangle, where 
ZABC = 90*. If AC = 2V5 and 

AE - iJ£7 * S, then the value of 
cob 2 A - ein £ C is 
1 


fcj 


V5 

1 


ISSC-CGI (Mailt) 2tffc2] 

W Jb 

2 w ! 

14, if € 06 ^*= 1 then the numerical 

value of (sin 12 jf +■ 3sm jc + 3 sin R jc 

+ gin^T- J)is [S^ CCL 200] 

(a)Q (t» 1 fcj-1 2 
15,11 Ssm&* Scm8 r e, then Lhe value of 


ticoaQ* ibainG in- 
fa) ± Ja 2 - b 2 - c 2 
ft) ± s 2 b 2 +■ C 2 
( 0 } 


iSSCCOL jvi3] 


M-a a + + c a 

W i + b s -c a 

16. If tan si = n tanp and biuce, = m ain than 

(S5C CCL 2013] 
1 


eoe a is 

« 3 f 

JT 


M 


IW 


m 2 + t 
rt 2 + 1 


m 


n* - 1 

J77 2 


n 2 i 1 


17- If sin Q co& Q - l/Z. then what ia 
ain* 0 + cot 6 0 equal to? jCtis aoi 4 ] 

W 1 fi)J2 W3 (d)l 

4 

18. What ie eMM(TSF+0) am (15° = A) 

tan (oS 6 + 8) + cot (3E D - Q) 1CQ5 3014] 

(b) - 1 ftlo w 1 (<t) 3/2 
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19. If cos x + aec as = 2 s then what 

cue" x I gee 1 * X aqua.] to, where fi is a 

positive integer? [CDS 301*] 

(a) 2 (b)2 n 2 fc) 2* 1 ftfl 2 rt 


20. If a and P Ar ti cOmple nifen L-ary angles, 
then what is ^'cce a cuebc p cqe (l &in p 
equal to? 

[CDS 2014] 

ftj sec p (b) cos a ft) sin « ft# - tan p 


1 1£ ftin 0-1-5! coa G = - I, where C) < B < —, 

2 

wMt ii 2 ein 0 cos 0 equal to? [CDS 2014] 
W-1 fc)2 fd)1 


22. If &in (A 4 fl) = ] f where 0 ^ < 4^ what 

is cps (A - B) equal to? [CDS 2014] 

(a) sin 26 ft# sin B 

ftj cos ZB ft# cos 6 

23. If sin 8 -i- ooa 6 = 4%, then wh&t is 

tan 0 + eot G equal to? [CDS 2013] 


fa) 1 (b) V? fc) 2 ftj; 

24. If lun 0 + eljc 0 = Fra, than what is ee#c G 
equal to? [CDS 2013] 


faJ 




-i 

2m 

JT? + 1 


w 


« 


m £ + 1 
2m 

I77 2 -I- 1 


m m 

25. If & ain 0 + 12 coa 9 = IS, then what ia 
5 era G -1^ sin 8 equal to? [CDS 20111 

ftj -2 ftj-1 ft# D ft# 1 

26. ConaiJa the following tLalemenLE 

L tan 0 increases faster than sin 6 as* 6 
incrEas^H- 

IL The value uf Bin 0 +■ cosO is always 
greater then 1, 

Which nf the atatemetnn pfiven above 

iE?ara corTuet? 

ftj Only (b) Only II 

ftj Both I and II ft# Neither ; nor II 

(ein G +■ eo« G) (tan + rac&) 


27, What i& 

equal to? 
ftj 1 (b) 2 


sec 0 - 1 - eosec 0 

[CDS 2013] 

ft) sin & ft# cos 9 
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_____ t . <1 + see 0 - tan 6) cob 0 

28. What m —--—- 

{! + nee 0 * tan 0) (1 - am 0) 

equal to? [CDS 2013] 

(a) 1 (to) 2 (c) t anfl (d) col 0 

29* If x sin 0 - y cob 0 ■ ^s 2 +■ an d 

1 


coe 2 B + 


■i 




V + , a 

to 


, then the correct 


a" ft 21 

relation is [5SC (1U + 2 ) ZG13] 

, x 2 V 2 * 2 y 3 

W V £-1 W 

cp 2 h 2 a 2 

fcl 4 - 4 = 1 <aj A 

' a 3 i> 2 


4-4=i 

? a 2 

30.2 cos« z 23° cot 2 67° - am 2 23 s 

- aLn s 67® col 2 67° is equal lo 

JSSC (Ilf 2) 2013] 
faj a&a 2 23® (b) fan® 23“ 

to 0 (d) 1! 

3 1 - The veiIub of cot 9 ■ tan (90° 9} 

- sec (90° - 0) coaec & 4 (ain 3 £6° 

fain 2 66°) - V3(t*n 6" ten 16°-ten 30"- 
tan TS’-tan 8S°) i* |5SC (11*2) 2012] 

to 1 to -1 

(c) Z (d) 0 

3 2 In a right angled &XYZ, right angled at 
Y, if XY = 2V« and JTF - YZ = 2, than 
aecJC 4 tan X ia TSSC CCL 2*121 

to Ve 


fcl 2v'6 


« f 


33, The simplified value of (see 
x sac jf + tan x tan y) 2 (sec x tan y 

tan Of sec yf ia issc tin + 2) »tll 


to -1 
to 0 

(c) &&C ? X 

fa 1 

34-. If tan lo -0 = 2 then the value of 

tan l&*cot 75* + Urn 75° oat 15* Is 

I ESC (Id + 2) 2Q11 j 

(a) 14 (b) 12 (c) 10 fa & 


Answer with Solutions 


Exercise© Base Level Questions 







1. (d in AAflC, if ZC is BO* x ^ n yoursmahboob.wordpress.com 

ZA + ZB - 1BQ 3 ^ o e0Q d 
Mftw, Cffi (4 4- JjT| 4- $'m + W* 

s lJ t 9U n + sin 510* =i 0 +■ 3 = I 

2. (ri sin U * 

2 

<S1 
a 


= 60* 


a 

g = iKi ff 

Ej^ny = 1 
Y = 45 9 


(-■--»«-#) 

4 ] 

tv ion 46* = 1 } 


So, Q + P + Y = 60° + 30 fl + 45° = 135° 
3. (£■) Given that„ Land j — ^ “ and 
fl“ < B< Bg H (acute) 


Land ^ i 
B 4 



\aAABC r 

By PythagaTaji theorem 

BC 2 = .4C 2 + A5 2 


= 9 + i ft = a& 


£C =5 

sine = — 

H 


3 

5 


4. (d) sin0 = —— 

3+1 

A 








ft If f IT 
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in &A8C, _ 

BC — -JaC* - AB S 

= Tj'ta 2 + 

= * 1 + 2^ • S' - 1 t 2^ 

= 4\# = 3fl 


sec& ■+ tan& ; 


£ 4 1 ^ x Z 


- ^ =a 
” at -fl 

5. [a) Given 

a + p = 90 D anda :p = 2;l 

2 


E -S- 1 

= - X9U° = 


■ x90 e 


GO* 


Similarly, [J ■ 1 x90® * 30 fl 
3 

sitlO. ; S5np - sblSO* ; siri^O 15 

Ji i 


6. (d 


2 2 

&EC0 1 tan & _ 5 

3 

Sjfl0 


■ V5 :1 


sgg0 ■ 


■ lunG 

1 

CQS0 

1 


CDS 9 . 

sln& 
ms 9 gch0 
1 -I filnB 


raaB ^ 5 1 + sinQ ^ 

1 -iriilJfl 3 1 - iin6 

cos 0 

[1 + J jin6) X 3 = 5 C'l - sin.0) 

3 + 3sLn& - 5 &sin0 
SsiflB +■ fisLn9 = 5 — 3 
E ma@ = 2 

sinO = — or ninG = — 

B 4 


7. til) slnO + COS 8 - 1 

Dn squaring both sidas, we gat 

(sLn& -*■ co!i6| 2 = 3 
sir? 6 +■ cns a 6 +■ 2sln9 ms 9 - 1 


1 +■ 2ssn0 ms 9 - 1 
iisin0 CQS0 =0 
sinfl cos fl-0 


5 

3 
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£llV& -I- CtJSCfC 0 = Z 

=* s-LnO -i- —— = Z =* sin 2 0 + 1 = KsinG 
sinJB 

stn 3 0-2 sanG + 1 a -D 
=j fsinO l) 3 = 0 

sinO = J = sln00 a 
■0 = 90° 

•sin! 0 -I- tcragJfi =1 +1 = 2 

n I a 

9. (a! tsnftsisi 



In AABC, 

=s 

=? h = Tie = i/zi = b 


. 3 a + 4 2 


ID- lfl> 


. fi 5 
COBEtf B = = 

F 3 

1 


1 


t + 


1 + tan z B 1 + oot^G 
1 1 

oos^G 


b ir^G 


oos 2 0 


1 + 


Ein 3 & 


sin 2 0 


cos s G-I-sin 2 G-I-cos 2 G 
+ sin?0= I 

11. W » Minimum ^alue of 

sinF0 + cos 4 8 will be at 8 = 4o c 

.'r Required minimum value 

-2,,. , 4„- 1 . 1 U 

SJlT43-1- CUS 43= — + — = — 

S 4 4 

12. fd egcS + tan& = p dt —-— + &m^ _ ^ 

cn k 8 cos8 

or l+ain0 = peDE0 ..,{0 

Dn Equaling hat’n sides, wr get 

1 4 gin z B + p l w® 3 9 

=i> 1 + 1 — cos z 8 + 2sLn& » p* 

=& 2+2 sinG - coa ?m 8 s± pr coa : ' G 

=? 3{1 + ELCf^ - cck 3 8 - p 2 cnp a fl 

=£■ 2 * jp cos 0 - «js P 0 = JU* cos^B 

Ifnam lid. (ill 
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2p cos0 = jr cos 3 0 -i- cos’ 0 

2pcosB = cds^Q (I 4 p^) 

2* dp COS0 2p 

■ - cos 0 =s —-— ^ cgsO rn -£—- 

a + *n i + fr 

13 + ib) tan BZ* = - 

q 


=> tan{90 c -28 D ) 


1 


tan 28 u 



- -=* cat 2S° 

Q 

ton 2 B* ^ — 

P 


F 

Q 


14, firf) Hv trigonometric Identity. 

sec 2 0 ton 2 0 = I 


±4 teec 0 4- tan 01 (sec 0 — tan 0i =i 1 

=> sac0-EBn0=- „.(i) 

2 

and given, sec 0 + tan 0 = 2 . ,.{ii) 

Qn adding- Eqs. (i) and (ii) P wa gar 

2 sec 0 a* ^ 4 2 
2 

*'+ sec0=® 

1 

13. (dJsinaS^sLn^seeeE^secSS 11 


=* sin 2 5° sin 35*- 


1 


cos 8b* 


1 

cos b b* 


=* sin 2 5“ sin 3 5° X - 

cna (B0 n - 25 e ) 


cor (00* 35*} 

=> 3in25" x sin 3 5° X 1 M -—— 

sin 2B b sin 35* 


^ 1 

l^i C^fl Wc know that. sin 2 0 -I- cas 2 G = 1 is true 
I. sin 2 l a -I- cos 2 L'" J = 1 whicti is not Itue. 

- cat^ST* 

* cosec^B? 3 - tan 2 &3 a 
Now, sa^PD* - B*n= mv?BV 
and coi^S?* = (90* - 33°) = urf33* 

SM?&3 q - 001*57* 

= comc?& 7 - tan 2 33" 

IE is not true. 

17. (o Glvou H p = asm* 4 &cos x ... tlii 

and q - a cos x - i?slnx ...(iaj 

Qn squaring both the equations 
p 2 - ^ Ean* x 4 J& 2 cot'' x 

4 ?.gk SJflJC cCs X 
nnd q £ = cus £ x 4 i/s'ui 1 x 

2 ai sin x cos x 
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4 Srih sAnx cmtx 

4 ^ cos^ x 4 sin? * - 2ai> sin* dqs * 
p ? 4 ^ - a^tsin^jr 4 odr^ a) + tf 1 
{cos^x 4 sin 11 ?0 

*0*4^ 


18- Ctl Givon, sac(0O — ftTsinft sec45 
= cosec 0?nn8 sen 4 Fp u 

a«L t . H jne-(^^VS 

gbO 

is. (cj t*ne=- 

a 

3 sin S 4 Z cos B 3 tan ft 4 !J 

. Ji - w -- 

3 sin ti — 2 cos 6 3 tan & - 2 


3 x - + Z 

w_a_ 

3 x — - a 

3 

20- id} see 0 - cos&c 0=0 
=* sec ■ ocMec 0 
1 _ 1 
cos 6 shift 


4 45 

I -. 

4-2 


m 3 


=> ten ft = i 

=* tan 0 =• tan 45° 

=> ft - 4& p 

-v mti 6 4 wii ft = i&n 4& n 4 cot ^ 

■ 1 4 1 »a 


r^ivenl 


21, (tf Given, tan 70-tan 28= 1 
tan, 70 - cot 20 
=> ten 79 = tan (90* - 2Q 
■4 70 = GO* - 20 

2* 9ft“9Q® 0^1O n 

can 30 = tan 30° a !_ 

J5 

^ tan57 c + cot 37 c _ laciST 3 4 co\37 a 
can 33 fl 4 cat 53* oot 57® 4 tan 17° 


uaftiiT 5 " 4 


1 

tan 3 r 


- - -+ tan 37 s 

ban 57* 

\ 4 tan 57* Urn 37* Ion 57* 
et- X ---- 

1 4 can 37 u ta-n B? 11 tan $7* 

~ tafl57fl = lanby*-m37* 
tan 37’ 

23, (a) —^- + -4 

&ae?e 14 cor 8 

= 5 COS E 0 4-4 3 Sil3?0 

oeweft 

[Vl 4 CCC*0 = COSOtf'ftl 
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= 5 cos ? e 4 d sirf 9 4 13 sin E e 

= 5 cos E 8 -i- islo E 0 

= S(slm?fl+ cos 2 8* 

{vsir^G + cOs E 0 = 1} 

■ 5Xl m 5 

34 . 5sLn75 Q sm77 Q 4 SfiOa 13° cds 15° 

k.s ib° sin rr 

7 &in01 a 

CQR 

5 [sin (90° 15°5 sin (90° 13°}] 

_ + 2lds'13° coeIEF 

HBlB a Sifti|aC3 n - I3 n ) 

7lairL[90 Q - 9°) 
oqs9* 

= 5 ops 15* cog 13° 4 ZcmI 3* cnsl5 a 

IX)E 1 Es” DJS 13° 

7 cos a n 

ms 9* 

_ 7om15* cm 13* _ 
cos 15° cos 13° 


i7-7eO 

25. (cJ <i> LHS - co5ac? jc + sec^ x 

1 1 _ x 4* sir? x 

sir? x X Stni 3 x ms ? ' X 

1 1 1 
sir? x cos 2 x sir? x cos" 2 x 
ccsec 1 "' x set? x a RHS 
(ii) LHS - sec? x + can? x 
] sin'' x 

= I__TT jZTI 

005 X COS X 

= 1 *^ ^ ace 5 .v me? Jf = RHS 

COS* X 

(UQ LHS = PDSBC^ X 4 Lan a x 

= 14 pqc^ x 4 sec? x - 1 
v PQ&qc z x = 14 ctH 2 x 

=*■ = 1 4 LflfiPx 

= ooc 2 x 4 sqc?x ^ hhS 


5o r Eqs. (i] ii[]d (iii) are corract. 


25. (O 


cm -T cos x 

- 4 -■ Z 

oasecx •+ 1 oosecx - 1 

COS J (COSCC X - 1? 4 QOS X {POSCO X 4 1] 

(OOSCC X 4 I] (OOSCC - 1) 


= 2 


COS X CDKfiCX - COS X 4 CM x CMfiC X 
4 COS X 


fc 2 


COSK^X - 1 


















2 DOS JC ■ 


*mx =2 


cotx = 1 * cat 45° 
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2cotx 

2 

COi X 


37, 


cos 0 


: 45° = - 
4 

- z 


ccs 0 


= 2 


1-slnB l + sin6 
cose u 4- SLflft - QQ5 ^[1 - gmfl 
(1 - ^snEfl (1 + fiin(3) 
casft + casO slot) ao&0+ cosO sinG 
1 -sinf’e 

2 GC5 0 rinG 


cas^e 


2u«j@ = 2 
tan G ^ 1 ^ tan4o 5 


2S- it; 



{1 + sin® 15 
^ Cl — sin® (1 + sinG? 

|(1 -I- sLn0) 2 

1-We 


|(1 -I- sLn&r 
V ods^s 


_ If i +- sLoq T _ i 

^ casO J 


0 

+ sln0 


DCS 0 


1 S1J10 

CDS 8 cos B 


= see 9 + tan 8 

29< (d) 7 cgs 2 8 + 3sLt^e = 4 

Dividing by cos 2 8 at both sides, we get 
7ms 8 fl a ail) 5 9 _ 4 

CO3 ? '0 COS ? '0 ®S 3 0 
=?■ 7-1-3 can? 0 = 4 sec? 0 

=> 7+3 tanFfl = 4 (1 + can 2 8l 

=* 7+3 cat/fl = 4 + 4 

=+ 3 = tan 2 e 

^ tan 0 = 

30, ( fl ) ^ «id27" + eotey 

can27 & tem2B 3 ^ 

tan27 fl + cot (BO* -27*) 
tan27* [sin25 a + cos (9D a « 25*}} 
lan27 g + Iin37* 

~ Un?.T [sin25 u + sin25 a I 

2 

=---= CQSOC 23° 

£sin25 n ' 
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3l.i ii I)ugs&£- manm cha value of 0 lies 
2 

boUvetm 0* and —. 

3 

l. 0 is less than or equaJ to ^ is., 0 £ ^ 

3 3 

33. ff] Given, 

x 2*8 sec B ons 0 
y = b sec 0--sin $ 
z = c tan 6 

NW, ~ + 4~~ 

J 8 h? C 2 

□n putting- the values of x r y and z, we get 
^ JibJSks 8 p ^Be^6slT?t _ c 2 tan s 6 


if 


<? 


= set^ 0 [cas E + sirtf* tfc tan H 0 
* set^B - t bi?$ r.Wfl - tajffl a 11 

= 1 

33* (fij Ctt*e-s!n 4 6 = - 
3 

=> {cos' 2 0j^ — <sirs 2 0} 2 = ^ 

fuos 3 0 - + sm 2 0;i = - 

3 

. . js - ? 

cas^S sLn^&s =*■ cos 2 & ~ 

3 3 

I - 2ain 2 9= - 

3 

34. ffr) 7sin S fi K 3ccs S G -4 

4 sLn* 0 + S&iri^ 0 3 cds^ 0=4 

4sLr^ & + 3 (Eirt^B 4-cos H 0) « 4 

=> 4 sln^ & + 3=4 

=* 4sin : -& = 1 

=> si rt& = - 

3 

=> 9 = 30* 

==> cos 0 = tosSO* = — 

2 

35. (£fl tan B0 ■ qot 30 

MU E0 = lameO*- 2$ 

30 = 0O a * 20 =}0=g 5 
.*+ ten SB => tan 43° ol | 

3& r (C3 VSinfi cde 6=0 

slnfl = ms B 

Sjjiuu. ain0 tmd cos Bam equal idc-0 = 45* 
Sul *in 4 0 +■ cos 4 0 = {sm 4b*) 4 + (cos 4&^ 4 


-GM 


= 1 + 1 = 


1 + 1 
4 


2 = l 
4 2 
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37. {f} Given lhau sm 7 x +■ x - t ■ 0 

=> sirf x + qos 7 ' x — 1 

Whfch h an identity of trigHUHnstlk: ralJu. 
and always true for every real value of x. 

The equation have an infinite solution. 

38. [ft Statement I 

- 2 (cos 30 6 + 1) 

€Ol3U" - 1 

■Ja -i (a j 

=, 4 ±lx 4 ^=af^| 

v5- 1 { 2 ) 

3-1 

£ 

z 

=> J5+2==»?M l 3+2 

A It is erne. 

{jiausmem U 

S sin 4 5° cos 45° tan 45° cot45* - 0 




i-a 


1Xl±=0 


^ £ x- 1x1 = 0 

Z 

1 - 1-0 

a. Betti Statements i and IE arc true. 

39. (d) sinA-cos A-tanA I cos AsinA-cot A 

. , ainA , . . . oosA 

^ran A■ cos A■ + qor A-nm A- 

COS A sin A 

=^ 3 in 7 A+- cos 7 A 

— 1 f L r sin 7 A + cos 7 A = 1] 

=OBe<?A-«JlF A 

(V l + COT?0 = CQg«^0l 

40. (ft 2 Coo& E 0 — sin 2 B) = 5. 


=? «» z &-sJrp8= - 

z 

We know chat, 

cos^ & + sin 7 6 & 1 
Dn solving Eqs. (L) and (JJ) a wfl get 
. 3 
4' 


...El) 


-■Eii) 


la - 5 — ~-i 2 B = -j 5 Sj^9 = 1 


2 iwsr & = — wb‘ 
2 

3 

C^fl = = 4 

,m a 0 1 

4 


=: cni.fl = V5 
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41. [£] Minimum value of doe 0 = 1 

and minimum value oFsec 6-^-1 
m/fl + se^’fl = (- Iji 6 + (- = 2 

42. ffl) CDS X + CDS Y 2 

*• (^05 1 

^ CM X = 1, COS Y — 1 

At X as y -m D 

+ r . sift * + s3n ^ = 0 

43. (aSsec^e - tar^ 9= 1 

7 


scc^B +■ ebi^9= — 
13 

/.Value of sac 4 0 - urn 4 6 


Httenticy] 

[given] 


44, 


= (aec^ G - uui 2 65 (set; 3 G - tan 2 6Q 

= 1 xi.i 
12 12 

ffl f I ^ 1 \ f 1 _ 1 ^ 

^ coy 0 cot G J dqm 0 cot 0 J 


p_+ 

sinfi 11 

1 

sinfi 1 

\ cos 0 

COE 0 J \ 

COSi 0 

CDS 0 J 

1 +H 1 J 10 

1 - sinG 


cos 0 

nos 9 



1 - sir? 0 

00 S 2 G 

— 3 


noe E 0 

cm 2 0 




4S. [&) A !=■ tan I l e tan 29® 

Ja =2 tOCeldest70° 

^2cnt^U 0 29®)ddt*90® II*} 

=■ 2 tan 29 0 ' can 11* 

iv cot (90 fl - gj = ia»0] 

/. fl = £A 

4&r LC] tan 20 s —-— 

tan 40 

i&n2G = 

=> tan 2 G = tan CIKl g - 40 Q 

20=90^-40 

=? 9G = bo* 

=> 0 = IS 4 

/. tan 30 = tan (3 X 15*} - tan 45* = 1 
47. (ffi sinG ■+ cosec 0 ™ 2 
1 

=* ain 9 + - e 2 

smG 

sin* 01 - 1 -as 2 sin G 
=& ail^ H - % sin 0 + 1 = 0 
=b [sir 9 - if == □ 

^ slnG=l 

=> emeefl = 1 

ValuH of sin L & + cusard 

- (D 4 ■*■ d) b 


=1+1=3 
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48- lb) When 6-0* 

sin^ft 4 DDK 4 ft - 1 
When 6 = 43* 

Kit? 0 4 tds' 1 0 = - 4 — = — 


When 6 = 30 e 


^94 DQF5 4 0 = 1 4 ^ = ii 

* ie i6 

Average value oF A 

=> -<A<1 

4 

49. (*] 2sii^G 4 3 cds^G 

ll 2 aln a ft + 2 DDs a ft + ens^ft 
■■ Z (bu?Q 4 oas^Qi 4 cos A & 

— 2 + oas^ft 

v Minimum value of cos 6 = — I 
Required minimum value 
*2 + (- II 2 -2+ 1-3 
SO- (d) t&t I 0 t cotB 0 <> cul, 20 e col 70 '’’O 0 ttS 0 '’ 

• dqc 10 Q tanlO^-cot SO*-tan 2G^cot 6D* 

[■-’tan (90° -01 = cot H] 


= 1-1 




si. (d) cos G cosac 23 d = 1 
I 


cesac 23° = 


w secO 


cos 0 

c.r. i&nc 23 a = easoc (9fl c - ft) 


=■ 33* = DU 13 - 6 

ft n- 90* - 23* - 
52- tan 20 tan 3G = 1 

1 


tan 30 _ - 


^ Dot 20 


tan 2ft 
tan 3ft = inn {00 R -2ft 
36 = 90* - 20 

:I£! 

5 


50 = 90* =s ft - 


10* 


- a se t , 3 5xia 

2 COS-1-ZCQS- 


= <5 COST 45*- 1 


2xi- 


1 — 0 


53. (di Let X = sin ft 4 Gas ft 

On squaring both aide, we get 

X 2 =yio z 0 4 fflS^+ EsInft oOS 0 

-1+2 sin 0 ■ cos 6 
0<ft<90* 
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VutrlB of bol>i Sin0 and coy 6 will m- less 

L-] IOCI 1. 

/. 2 sin 0 ■ cos 0 < 1 

X^<2=*X<V2 

X< 1.414 

54. m sin & 4 co&ec 0 = 2 

=s tin e 4 —— e= a 

sm0 

=s sln^G - Ssin 0 + t =0 

=9 tax. e - if = o 

^ sinO —1=0 

sin 0 ■ 1 

=* cosec @ = 1 

siln 3DD 0 4 cos&c 1 ®^ 

= (D™ + (1> 100 

■1+1 

MLw — t ^0 = 3 

sin0 - OCrS 0 

sinO -I- cos 0 = 3 sin & - 3 cos. & 

=S- 4 cas 0 = 2 sin 0 

=* can 0 = £ 

Value of &1 tv 0 - «k 4 0 

= {sugP 0 4 cos E 0 ) C&in^G - co^fl} 

[■sirfe 4 coi E e = tj 

= san 2 © - gos e 0 
= COS 3 e [liui 3 0 - 1J 

wjoFe -1 

33 

_ tan 2 & - 1 _ 4 I _ 3 

1 4 tBn^e 14 4 5 

56 r (b) tan 0 4 cot 0 = 2 

=> tan 0 4 —-— ■ 2 

ran 0 

=* ten'' G 4 1 * 2 tanfi 

—> tan* 6 - 2 tan 0 4 1 = 0 

ftoi0-l} a *Q 
=* tan & = 1 

and cor, 0=1 

ton* 9 4 Dat 10 ^ = (If 4 (if 0 =1+1 = 3 
S 7 , Ccft If O n c & c BO",, tfsefl all the trigenjameurijc 
ratios can be obtained when any one of thft 
si*. r&Iics is given. 

. L We use any of the following LdancLty to 
get any trigonometric ratios 

sin a 04 005^0 = 1, 1 4 tan^ 0 = 3Etf 9 

and l4cot 2 0 = cosK 0 
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68 . [(I) Let = — : -+-— 

1 4 odhG shift 


siif 8 +■ fl + ctreft) 11 
sinG £1 + art ft- 
sjrf G -l- J 4 eos 3 0 4 2cosG 
sinfl(1 4 cnsE^ 

?, + zi™ose 


binG (I -I- DCIE0) 

2 (I + cos (£i 

I .T^gra -g^g : 

sanGO 4 oos6? 


EoohkB 


69. (fr) Givati tlicit, sm 0- clih 9 = — 

4 

Now, we him? sin* 0 + cos '0 = 


■ -(S3 


frin^ 8- ccm^ ^ 2sLn a & oqf^ 0 



.“. 32 3 and AC ■ 2 

By Pythagoras thEorEm, BC 3 = (2) z 4 {3J 2 

EC » Vis 


N-OW, COS 8 


vn 


and sin 0 = 


JI 5 


_e_ a 

2 tti&9 - Sin B ,/iy Ji3 4 L 
2 ms G + sin 9 _b_ + _2_ a 2 

Via JI 5 

61. (c) Given. ccsB + sin& = -JZcasIt ...(i) 
Oh squaring both aides, we get 

(art 0 4 ninG) 3 = 


Ort^G + sia?G 4 Eshaftartft = 2tfrt £ G 
2sin0ort0 = ctrt i 8 - sirp0 


2 binG cos G = [cos G - sin9) (art & 4 sinG) 


cobG ain8 


2Ein&oos0 2sLn9cDs9 
^cos 9 4 slr^. Jz cos 8 


rfmm Eq. UiJ] 

VZsinU 













yoursmahboob. word press, com 
62, (d Given that, 3sinx +■ 5-cos x = 5 
On squaring both side, we get 
9 sin 2 jc+E5km E jc+ 3 Dsinjf cm x=25 

=$■ 9(1 cos* x5 + SB (1 - sin a 

+ 30sinjr c.os x ^25 
=> 9 — 9 cos* x 4 2E ~ 25sin* x 

+ SOsin.VtOttf - 25 
9 + 35 - {9 COS 2 k + Sbsjn 0 

x - 30sdhjf tus x} - 2h 
9 = (Sods- x - bsirufj 2 


3 cos x- Bsinjf = 3 


63. sec x ■ cosec y ^ 


1 


cm x sir* v 


cfls x = sin y 


tiny 


• to (f-*)' 

, i-.-y 

(x ■+ y] ~ — 

2 

Now, value of sin [jr + y) m sin — «■ 1 

2 

64. (dj Giron, sinl T - * 

y 

Now, 3BG '17 a sin 73° 

tsec 17" - plnp 4 17 e ) 

= Wt 17*-flMlP 

= —-—- cos XV 

cos IT” 

1 - oos S 17” sin 2 17 


cos I7 D 

cog ir 


** 



LV 

f.'ccs 0 ® 

— sii? 0] 

\ v 2 
** 




1^ - 

x 2 


L_S tV-* 

\ f V 

66- (d) Y 8 + =i!sln^^ j 

f(? + c? = (a - t) a + aaftj 

-i., 

t for all intt+gw vaiura rrf x ] 


jslfi 


x ~ - =■ 0 

JE 3 f 
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£6. £&) Hrt and Trial 

The Equation eos^G _ f x ^ ^ pe^it,]^ 
Axy 

only when x = y 

On X = v m ttie equation, 

n« 


■ 4 ** 


. gxr 

4Jf 2 


= 1 


=? 6 = 0® 

67, [b] siri 2 1* +■ sir?3 a 4 ■ ■ ■ + sm 2 4S* 

+ — + £in S {90 - 3 Q + Bh? ( 90 * i*> 

= sin 3 1* -fc fitn a 3 c l- — t ^4^ + ■ ■ ■ 


+ DDfi S 3 a 4 DOS 3 1* 

-"-“♦(if 

ft 22 4 1 = 33 ! 

2 0 

68. \&A 4 5 = BO* 


(y ihey ura CDmptameraLdFy] 
=> B~3Q a -A 
,'r sec 2 A + sec? B sec? A-sec? B 

= sec? A 4 Sec^{fl {] 0 A] sec^Asetf 2 


(90° - A) 

a FSEC^ A + OOSEt^A - set? A- COSCC^A 


DOB 2 A fiijf A &Ln? A ■ oos^ A 

2 2 

s in' A 4 00 s' A - 1 

sdn 2 A ■ dos 3 A 


2 2 

sin' A ■ 00 s ' A 

69, (£flsii?S‘ 1 4 sii^iO® 4- - 4 sirfUb" 4 - - 

4 sir^Bb® 4 sif^BO® 
■ Ws*tBli?tO*+ + sin 3 4B e + --- 

+ allftsO*-$ + sin^flO' 
= 8 X &rtn z 5® + ass' 3 fi°- ■ 1 - sir? 46* 


4 sin 2 eo- 

= 3 4 (4=1 + 3=8+ \ * i = 9 l 

UbJ i 3 

70. (ft) sin (3? - 00®) = tus Oy 4 20®) 

=> Sin fix - ZO*} = sin {S0“ - (3y + 30 °» 
sin Ox - 30*) = sin [70* - 3H 
3 m-30*-70* 3 r 
=} 3* 4 3jr * <30= 

=s 3 U+fJ=90* 

=s X4y=3(j" 
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71 + (O liivtsfi, 


sin0 -+■ aw 0 
sin 0 ccg 0 


DOS 0 j 


1 ™« J 

CDS 6 | 

L COS 0 J 


ItScn 8 -I- t 5 

--- * - 

tan 0-1 4 

=> 4 umG +- 4 = btan0 - 5 

Lan0 - 9 

Puctinff volume of i&ne, 

tan 3 0+1 [S] 2 + I 


Je-i o) 2 -1 

B1 + 1 


aa 


SI - 3 SD 
72. (tft Sil>39 ' * 3 tan 11* fcan79 fl 


11 

40 


cog 51" 


ain 39“ 


ttu]!J 1 ■■ Van 50°’tEm45° 

-31*1.1^21 + &in 2 e^3° , J 

■ -I- 2 tHn 11*-tan 


73. [0 


cos (BO® - 3B°) 

oa® 11®) 

lanai’-ianOo’ - Si"). 

1 - 3 (elq 2 Z1 * 4- sir? - Z]*) 

Jvtan (90* - EQ = one U r qos (90" - 6 ) = Sin3j 

= sm39 * + 2 tan 11*- mi 1 l^-tan 31°- 

siinSO 0 

+ ms k 2P) 

= 1 + 2 - 3 = 0 

tv tan 0 ■ cot 0 = 1 and air^ 0 + cdb* 0-1] 
cos E 0 


Cot 2 0 - u£& 2 0 

=> coa a 0 = 3 cot 3 0-3 ms 3 0 

4 cofi 2 0 = 3 cot 2 0 


4 DOE 3 & - 


3 cos 2 0 
alr/0 


= 0 


ccs z e 


( 4 -=ji)“ 


4 - 


skfe 

4 SLcT? 0—3=0 

aln 2: 0 = — 
4 


sin0 = ™ -rim60 15 
0 = E0 P 














74. mr. 1 ft" 1 

f 


«x72 g om z £5*+ 

L 
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Efln72 u -^GR n ; 


= cone*ocri72*W i 2F ? +-- 

tan 72 e aatTGS* 

rocsi. (flO a - 0) = tan ffl 
= cot iy c ' t:3n i hr- i»s n ;j ;' j: - 


coiia n 2 c 

-I--■ cos 6B° 

cdl 18° 


» ceh S 22* 4 cds Z 68 c 
» oh S 22* + sici Z 2Z D == 1 

(sfn (SO* -ft = he G 


75. (&) 7 6in*0+ 3 tns ? 0 = 4 

* 7^ + 3-V 

coa^G cos 0 

=s 7 tar^& + 3= 4 seri^ft 

=> 7 tar? 0 + 3 = 4 (1 + tan? % 

=s 7 tan? 9 - 4 « 4 tan 2 6 + 3-0 

^ 3tan?0 = 1 

=f tB«p0 = l 

a 

=? tan0 = -^r 

V3 


Exercise © Higher Skill Level Questions 









i. id) (sin* 4 sij-iy) = a and (cos * +ymr?P&b boob -wordpress.com 
SqunrLny bolts tJm aquations, v-'-y yyt 
fcinx 4- sinyl 2 = d 2 

SiflP* 4 sin 2 y 4 2 smx siny = ^ .. _{L) 


and (rob x + ooh jtf 2 = 

2 2 2 
cos x 4 cos y 4 2 cos x cog y = b ,. 

Adding Eqs. (i) and (ilj, we get 

Cain" - ' x 4 sln a y 4 2sinx siny) 

-l- Ccos E x -l- oos 2 y -l- 2cos x may) = a* + 

=> sit? x + cos 7 x 4 sfcn £ y 4 mg* y 

4 2 (ginx gtny 4 cos h cosy) = ^ + 

=> 1 4 1 4 2 teSftjf stny 4 dos a: cdsyji 

= * 2 4 A 3 

^ 4 ■" 2 

A glnx siny 4 oosx msy--— -— 

£ 


2. CQ RHS = a® Ht) 4 tad® (t - tanJ® 
e= cos' 2 >0 [1 - tor^0) 



_ cos 2 6 - sin 2 0 
1 

= LHS 


cos 2 fl - siT^e 
cos 2 0 4 sLd 2 0 

[■-■ 4 cns 2 fl= 1] 


[ill RIIS = [tan ft 4 sec0] Z 

_ f sin 6 + | V _ [I 4 sLnflJp 1 

^ cos 6 cos 0 J cos 3 Q 
= [I 4 sine) 2 [1 4 sm0) (1 4 sinft) 

1 - sin 2 0 11 4 Sln0> [1 - gtn0) 
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-i±^* = LHS 

1 — f:Li) 5 

3. (ft tan 1* tan 2* tanD°... tanHfl * 

or 

tan'l® tan.2° tan3°.tanSE c tanSy" 

Now, tanl^tanSa^tflnZ 11 tanKS*. 

tan 1 c [tan (SO 1*}] tan2 s tan 

(DO 2*>. 

= Lanl 3 cpU*tan^*cftt£ b ...... 

= reni D * —— ien3 D x —-— 
laM° tana* 

x.= 1 

4. (d) socG + cen0 = p ...<.1} 

=> —i-i 

st?d9 +■ Ulu& r 
s*c8 - taaifl ^ J_ 
s*?e-tan z G J 3 

___ 4SUt^-- _ton£ 1 

1 + tan 2 9 - tan 2 fl J" 

Sec& t*m&= — ..(iij 

p 

Prom Eqs. (i) and (il) r wo got 

2 s*c9 = p + — 

P 



socO = - f p ■•■ — 1 

-P 2 *' 


al p) 

\ 2p 

=s 

t**0- 3j> 



+ 1 


Jfow P in AABC, 

{ECf = tAG) 1 - tAB) 2 

- (F Z -t l) 2 - 0FJ 3 

- P* + 1 + 2P Z 4F 2 
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= P* + l -ZP 2 
^ [BO 2 ■ [P 2 - 11 ^ 

=> BC~ C ‘P* - 1] 

sinft =4^ 

F* + 1 

8 + (d sin 6 +■ tos 0 w 

On squaring both sides, we get 

sin E 0 4 cos ,J 'fl + 3si[rB cosfl ■ x 2 
I + £sL[]& UOE0 == x £ 


3^-1 

r+ sinfl ftH5 0 =- 

2 

cos* 0 + sin* E* - JCG5 E $i 3 + frill? G) 3 
= (von 2 ft + SSH^0(| 


-tu 


(CQS^e - COS 2 esin E 0+ sin^O 
= {(ws ? ei H + - «js E 9siit 2 e} 

ei {fto5 a G+ Hin^d^ — 3OO3 ? 05in. ? '0 

- cos 2 9 sip? 0} 



[from Eq. (i)] 

= J _ Sfc 1 - Zx 2 4 1) = 4 - 3j 4 + Sj 2 - 3 

4 = 4 

r lV4^ a _l 1+Bje »_ 3je 4 } 

4 4 

6, (£) Given, 

1 4 ten A 4 tan# + tan A tan# = 2 
tan A 4 uanfl = 1 - tan A Lanfl 
tan A 4 tap B 

or --= 1 

1 - tan A tan# 

= tan 45 fc 

tan (A 4 U) = ln.rt 4R“ 

I"., p Ian A 4 tan # 1 

V tan (A 4 #) =■-] 

I tan A tanJ? J 

A 4 A = 45 n m n 

4 

7. (a) Eiri[10*G'33T ■ 2 
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slntl = - 

1 

sin (90 s 79° -a 

msTR 11 Ra’2fi'= a 
COS C79" 5U r 2(0 ■+ L4£l[l(l“B'32'1 



_ a <1-^1 a 2 ) 

t/i-^ 


S- £0 x +■ y ^ s 

^fDW r COG 2 X +■ CDS 2 Y + COS 2 3 Mi 7 

2 2 2 
“1-1- (due x — Eiir y] +■ cos z 

a* "1 ■+ D&s £,x + y] ■ cdh [jf y) + cns ' * 

1 + DOS Z DOS £X - + COS Z 

^ 1 + DOS z [ods£jr —y) +■ CDS i X + ]/)] 

= 1 + DOS 2 

L a 2 J 

sl + S DOS Z ’ DOE X ’ doe y 

=i 1 + a DOS 3T ■ DOS y ■ DOS z 

9. £i?J costf + secG ■ 2 

cos fi f —-— * a 

cos 8 

On squaring bum sides, yet 

tt» 2 0 + _L_ + ^=4 

rare 

=s cos 2 6 + —L_=£2 

cde*Q 

On cubing both sutas, wo get 

ws 6 e+- if +3cos 3 ® - V = a 
cos*^ gckTB 

=b cos*fl + - 3— + 30 = 3 

coa a 8 

| * 1 1 

I V DDK -0 +- -— = a 

I cos^a J 

& cde 6 O + —■ a 

cos e & 

=? CCrS 6 &* SGC 6 0 = 2 


10. £C) Given, sln0 - nns0 = 0 

On squaring bom sides, wo g«L 


(sin0 - cos€5 2 = 0 
sin 2 0 + coe S G - 2eLei0dos8=O 

[V sii^0 4- cos 2 6 

2sin0ccs0 m l 
«□(!-«)+ ca. [|-b) 

- slei$+ c»50= ^(sknO + cos ft 1 


-l] 

...{» 
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b ynirfO 4 cas 2 0 +• 2sLn&miO 
= Jl+l=Ji [fromEsj.Wl 

11- (a) fffl = tin 8 9 + Mi 14 a 

= 5 in B 0 + (J -shfO) 1 

t' majumum value or sin® 6 = Ij 
= 1 + 0=1 
[d) Given, 

cosetrG 1 

cos 7 9G + sin 2 0 

B3 -—_- 

l - ala 2 0 sin 2 © 

CO® a fl(l + Sm. Z Q 

COS 2 G 

* 1 + sin 2 S' - oo& 2 0 4 sin 2 0 + an? 0 
— cos 2 0 4 2sm 2 £ 


0’ 1) do & 2 0 = CE - m) nil? 0 

EBf^a = 1 

8- in 


ian0 


\Z-m 


13. (d) Let EC = x, then Afl = x 4 2 



In AABC r 

fx + a 2 + X* - C3 m'&> £ 

?=*■ Ex^ 4 A y — 16 — 0 
=> /42if-S = p 

=f {x - 2) U 4 4) = -0 =* x = 2 
AB=± r BC m 2 
CDS 2 A - 005^ C 

“(s 5 s) ~[is) “I 

14. (fl) cosx 4 dos 2 x = 3, 

2 

—f GDSJf^ 1 “ CDS ‘ X 

=> cos x - &1.W 5 jt 

Now. 0£jain doh X + dds 3 X = ] 

Cm cubing both side. wc ncc 


-fl> 
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(CQR.JC 4 HH 3 * [I] 3 

DOS' 1 x. 4 (cos 11 je)' - 1 4 3 cos 2 X ■ COS^ X 

4 3 CQSH- qcts^ ^ 1 

«B 5 K + COS 3 K 4 Sons 4 W + 3 co*i R x = 1 
Put. COS x i± gin E jet [from Eg. (1)1 

sin? x 4 sin 32 Jf 4 3 sin 8 jr 4 3 ssn iD ar = 1 
A siA lS *4 3 * 4 3sin ft ff 4 sin 0 * -1 

= 0 

IS. (d’)pSL338 4 = t 

On squoring both sides, we get 
a^sir^Q 4 cra^G 4 EabsinGcosG = 

-■ e 2 (l - cra^G) 4 i £ fl - siri 2 &) 

4 2 absinOcosO ■ c 3 
--a 2 cds 2 G + “ i^sin^G 

4 Eab&in^cosG 1 ■ 

On rafiimtiging, we get 
^ 4 b 5 - c? = ^ofts s e 4 

2xbzkL & cos 0 

4^ + ^- ^= taccraG - i?su30) 2 

—> a cos G bsinG = ± 4 i* 2 d 2 

nc .tw „ * ra ^ »nO sle]|5 

4. Dr [.&] Lana - jiternp =$ -* n -— 

cas. u cos [1 
nasinp _ ^ slnfS 
cos a cn?.fi 
m 

=f COS&-—cosp 

ft 

□n squaring both sides, we get 
m 2 

CDS 2 a - — COS* p 
n 

Also, Fsinoi = m sinji 
On squaring both sides,, we get 
sjc^tt = m^sinFp 
1 - c«d a ft = - dos s p) 

^ 1 - cws 2 a = je* 2 - .t?^cos 2 p 


■ ■ -{i,) 


(I - CDS 2 a - m 2 ) 


[oos 2 g 4 n? - 1) 


: COS* p 

= 0O3 S p ..^i) 


From 3iqR. and <ii), we get 

z? 3 rr^ 

■* j-j 3 cos 2 « = cw*a 4 ni 2 - 1 
=* {n 2 - l)eus 2 tt = - 1 

E *, m? _ 1 

A COS & LZ M ^ 








17, (A Gi™. «□*-«*( = I yoursmahboob.wordpress.com 

2 

sin fi 9 + cas® 0 - (sin 3 GO 3 -I- (cos 3 SO 3 
■ (sin 7 8 + cos :, '0] (jfcn 4 9 + cos 4 0 

- Slrf 0 cos 3 00 
tv Slfl 2 8 4 COS E 0 = 13 

- (sin 7 8 + cos 7 0o 2 - 3 sir? 0 cos 2 0 

- Km 2 0 cos 2 0 


: {I - 3 sin? 6 CO® 3 < 


[’ 


^in0- CM0 = — 
E 


= 1 


-0 K I = 1-i = i 

4 


4 4 

IS. £&? otewc (75* + fr*;s*e{l5 v -0) 

- Uiii (55° 4 01 + cot {35 D 9& 

=> cosec [75 s 4 0)- COS^C 100° - (7fi ia - Oil 

- tan <55* + 0g + DOlPeO* - [35 s - 0j] 
=> DOSOt (7 5° -I- 0) cosac f75 n -I- 9& 

Lin (55 s 4 0) 4 tan £55“ 4 Eft = 0 
ig. [flj COS AT + SCC X rn 2 
On squaring hath sides, 

oo& ?a x 4 «(? x + 2 « 4 
cos'' k + sec 2 Jf = 2 
Un cubing Kq, (i> 

CM 2 X + Sue" 3 X 4 3 {cos x 4 sec x) = 3 
=> CM 3 X 4 sec 2 x 4 £3 X 3 = S 
f=^ Cm 2 x 4 sbc? x - 2 ...(to) 

From Eqs. (i) r fii) and (tti) P wo got 
cos n x 4 soc J1 Jf-2 

20 T <£1 Since, W and £5 are ccmplementary angle, 
a = SO a - p 

Nyw, ,;C03 ft cease P - cos ft srn f3 


I CM ft 
sin P 


cos d slri P 


-l 


ms ft 


cos fyo 13 - p) 


- QOS ft DQ5 (00° - P) 


- - cos a- cos a 


- Jl - con 2 ct => ^fhi? ft = sin CM 
31* (cO sin B 4 3 ™ 0 = - l 

Oh squaring both sides, we get 

(sin 0 i- Z cos ft 3 ■ (- I** 
=> sir? G 4 4 cos 7 8+4 sin 9 cos 0 • 1 
=* £1 - doe 2 65 4 4 (1 -■ sir? 0) 

4 4 slnflcost = 3 

=>■ (DOS* 0 + 4 sir? fig 4 4sjn 0 CUS 0 — 1 - b 
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cos? a 4 4 sin* ft - 4 Kin 0 cos 0 = 4 

=> (2: tsm 0 - cos 0)^ = 4 

■=> 2 sis 9 - cos 0 = 2 

22- (a) vsin {A + B) ^.1 

=* <A +J9)=dn 1 1 

=* (A + ffi = QO° 

B - BD° — A or Ai-90°^ J 
Now, cos (4 - ff\ = COS A COS B 

+ Bin A &Ln B 

■ cor (EO 0 - B| cns fl + sin. (SJD' 1 - 0) stn B 
= sin 3 cos ff + cos ft skn B 
= 2 sin B cog B = stn 2 B 
23. (a) sin 9 4 eo* 9=^ 

On squaring both sides, we get 

(snn0 4 cos GD 2 sr (i& ? 

=> sih 2 0 + cos 2 0 +■ 2 sin 9 oo& 0 = 3 
=* 1 4 SsinB cos 0 = 3 

=> sin ft cos 6 = -—- = - = 1 

2 2 

Now, tan 0 + cot & 

sin ft cos 0 

=-+- -- 

cus 0 siiL0 

Sin^ ft 4 cos H ft I 

= -=;-_ 

sin b dor 0 Fdnfl COS 0 


From Kq, (L), 

tan 0 4 cotft = --= t 
I 

24* (i) tan 0 4 snc&= m ,ti3 

=> aac0 = m - tanO 
Go squaring both sides, we get 
(r&c 0r - (jo tan Gf) 7 
=4 sec 1 * 0 = m 7 4 tan 7 0 - ,2m can S 

=> aec? 0 - tan 7 0 = m 7 - 2 m Wn, 0 

=> tan0 

[vs«? 0 - urn 2 0 = l| 


tanG =- 


2m 


On putting ibp value of tgn0 In Initial 
aquation, we get 


m- 


2m 

SOC0 ~ m ■ 


- 4 sec 9 = m 


(^) 


sec. e = 


2m 2 - n? + 1 


inti 


3S. (ov5sin8+ iacos8=J3 


Jn^ I 1 
2m 


On squaring both sides, we get 
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£5 sLif 9+114 9 

+ 120 slnG cos 8 = 163 
=> 2!i (1 - cos' 5 0) 4’ 144 (1 - sit? ty 

■I 120 sin 0 oos 0 - J £39 
35 - 25 cos 2 9 + 144 - 144 sid* 6 
4 1ZQ sin 9 cos 0 - 160 
=> 26 cos 2 6 + 144 sin 2 0 - 120 sin0 

due 0 = 169 - 163 
=* (0 cos 9 — 1 £ sLij ft 2 =0 

z^> 5 cde 0 - 12 sin 0 ■ □ 

26+ (fl} OnJy Statement 1 is corned as ton0 
irucreasas taster than sin 0 as 8 increases 
while Stutument IE is wrong as tile value of 
aim 0 4 cos 0 is not always greater than I, It 
may also bo equal Lo 1. 

rtj* (sin S + cos 0) (tan 0 4 cat 00 

-*4* Sw---—- 

see 9 4 Dusee 9 


. . * , fu f sin 9 . Do s 9 1 
(sm0 4 DOE 0J + 

\ CDS 0 sin 0 J 


1 

+ J_ 

COS 9 

sine 

(Sili0 4 COS 0) | 

fain* 0 4 OQS^ 0 ^ 

^ Sill 0 cue; 3 

sin 0 + cos 0 

&LrL0 uos 6 

(sin 0 4 cos 3] 

[__!_] 

^SlO0COA 0 J 


sin 0 4 oos 0 


si n 3 dos 3 


sin 2 0 + cos 2 0 1] 


2ft. (a) 


si n 9 ■»■ ure 9 
sin 0 Dos 0 i 
sin 3 4 cos 3 
sin 0 DDK 0 

{l 4 set; 0 - tan 0) dqs 9 

(1 4 sec 8 4 tan 31 <1 - sin ft 


1 nin0 'l n 

4-— —— ms 0 

cm 6 dos 9j 

1 + slnO 

ons fl cm 0 

f tea 9 + 1 - sin 8 
\ ms 0 
(cos 0 4 1 4 sin 3l [1 - eld Eft 
DOS 9 

_ cm 8 4 1 - sin 0_ 

OOS0+ 1 4 slnfl - sinS cosS - sln0- sin 2 0 
□os 0 


fl - sin 3) 
cos 3 






















cue @ + 1 - sin & 
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cue 0 -I- 1 - sm E 0 - ginfl cua 0 
COS 6 

__ 1 - 

COS 0 -i- COS 2 0 - Sltf 0 00& 0 


cnz. 0 


[-.*1 - Fjirt 2 6 - OH 2 0: 


gds 0+1 sin & 
cue 0 feus 0 + I - sin i 
CCS© 

29. (b) Given, 

cos^fi ein^G 


£ 


.r a 4 jr 3 

= JFT 7 


and ff&Lne - y craft = 

On squaring both ddes, wn+ gat 
j^slnFft + y 3 cas 2 0 - 2xy 

s&Lnft t»&0 = je 2, + y 2 
tf 2 sir? 0 + cue 3 0 

- 2*y sin 0 ms 0 - at 3 - y 2 = 0 
^ * 2 {sln 2 0 - 1) + K^Ctos^ e - 1) 

— 2 jqf 5ln0 COS 0 =3 D 
=& ^(30^0+0 

+ SleI 0CO& 0 = 0 
=* U COS 0 + y S&J10) 2 = 0 
x dds 0 + y sin & = 0 

=+ x cm 6 - - y ain 9 =* tan flc-iS 

y 

In &AUC 



ar 


(ACjt* = (AB) 2 + (J5C) Z 
lACf = (- -t- <*) E 

AC 3 = y 3 4 X 3 
jIC = Jx 3 4 y 3 
sin0 ■ 


- JC 


i/j? + y 2 ^jc 2 + y 3 


and ooh 0 t: - ■ 


c™ 2 e A sk?0 

- z — + r— 


\J*f 777 ? 

1 




Now, 
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I 




tf 2 V 2 

a - = l =* ^ a 
i? tA a* 


(j? + !?}-{? (jt 2 + jt 2 )- h* 

= $'* 

30. (a) a coset? 33° CO? 67 s - air? 23* 

- ooi B fl ? 6 

= co? 67= {?■ cos«?Z3° - 1) 

-mi?33*-h» b 23* 
= oo? 67* (cos«?23* 4 co»e(?a3i° - 

- tell? 33° + cos 3 33°) 
f.‘cose = sin (SCT - ® 
= cot 2 07° [coset?33* 4 cat 3 ?!") - 1 
= CM 3 67° COSO<?K3° 4 coc a 67° oo?a3° - 1 
= Co? 6 7° cos <x?2 3° 4 cot 3 07° von 3 07° - 1 
wi?s3° «s*tey + 1-7 


silt 3 23* 


■ ■ see? 2 3° 


coa z 23* sdi?23* 00**33* 

31. (a) oil B- tan (90* - €) - sec <90* - Eft ■ 
casco6 + (sL[?25* 4sin I B&*) 4 S 
[tan 5°-tan lS o -tan3O°-tiin75"-tan05’) 
L4catflcQt0 cosecG ■ cosec G 
+ frii^ZH* + a» 2 2S“) +■ S (tan 5*' 

cotB-tanlS^oot 15^- ran 30 fl ) 

V sec (90 e ^ ■ ddkjsc G 

iLE'J (90 n - fy - CDS 6 
xan (90 0 - ft ■ colO 

= (col 2 e - COS4C^ft +■ felnF 25* 4 

DOS 1 25*1 4 & K 4= 

V3 

( .■sin 2 8 4 ass 2 e - 1 

and co^B - case A = —1 ] 
~ -1+141 = 1 

33. (t XZ-YZ=2 .(l| 

X 
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By pythagoras Ehunrem,. 

XY 2 4 rz 2 = XZ 2 
=> m JCZ 2 - YZ 2 

24 m{XZ -YZHXZ - YZ) 

=> — t fXZ + YZ} 

2 

=* xz+ Yz = r& . ..cm 

Adding Egs. Cl) and (LL), we- get 
ZXZ ^U =>JiZ = 7 
YZ*° 7-2-E 

v T 5 

. . sec a = —■= and tanx = —= 

2V6 2V6 

.'r secJC 4 UinJf 

■ 7 , b _ IS _ Jg 

3^0 2v ! e 3V0 

33. CeJ) (sec x-secy 4 tan x- tan y) s 

- (hc x- tan y 4 tan x-sgc y) z 
= (set- 3 jt steely -I- idsip x - m?y 4 2 

sec x -sec y - tati x- tan y) - Csec 2 x - im? 
4 twf x-a«ry 4 2 see X - secy tan x -tan y] 
=■ M£^ jr-soc^y 4 can* ar • can^y 

- set? x- tai^y - taj^ x-sef^y 
- sec 3 x-sec 2 y - sec^x-EB^y 

- can* v-sec E V + tan 51 x-tan 3 y 

= set? x (see? y - tan? y) - ta t? Jt 

fstie; 2 y - taff 0 

= sec 2 x - taiiF x = 1 tv sec 2 - ian z e = I] 

34. (a) tea1S B ‘COt 75" 4 tin 7&‘‘Crt 15° 

= (.at] lb n -ctn^O D - lb fl ) 

4 can (90° - 15*)-cat 15* 

* tarFlb 0 4 oat?15 Q ...{i) 

fv tan (90 c - ^ = cet 0, mi (fl[y n - D) = lan 01 

„ h , r s 1 ^4-JS 

2 V3 <2 V3) (2 + V3] 

-2 + v5 

nr tanl 5* a 2 - ^3 

■\ tap 3 J5*4 not^l5 u *(3;- + {3 + Sf 

= 2 [f3* 4 (V3> ? '] *= 2 *4 4 $ 

= 3 *7 = 14 
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Chapter 

38 

Trigonometry 


Trigonometry is a branch of Mathematics that studies triangles and relationship between their 
sides and angles and these relationships can be made using trigonometric functions. 

Measurement of Angles 

1. Degree Measure (Sexagesimal System) 

In this system, an angle is measured in degrees, minutes and seconds. 


l°=W(60 min); T = 60" (60 s) 


2. Radian Measure (Circular System) 

Angle subtended at the centre by any arc of length 1 unit in a circle of radius 1 unit, is said to 
have a measure of 1 radian. 

271 radian =360° or n radian =180° 

1 radian =57° 16'22" 


Relation between Radian and Degrees 


Radian measure =4: x Degi m , maU^- wmd P nss - com 
lflO 
ISO 

Degree measure - — x Radian measure 


We can simply put 7r=180° in radian measure to convert radian measure into degree measure, 


Ex, Convert 40° into radian measure, 

Sol. 40 u = 40 X radian= — radian 
L80 9 

Ex. 2 Convert ^ into degree measure. 

Sol. — radian * — x — = 270" 

2 2 7i 

Alternate Method 


3n _ 3xW = 2 ^ a 
2 2 


Trigonometric Ratios 

The ratios between different sides of a right angled triangle with respect to its acute angles are 
called trigonometric ratios. Trigonometric ratios for right angled AABC with respect to angle 
A are given below. 



sin A = 


tan A- 


BC 

AC ' 
SC 

AB 

AC 


P_ 

H' 

P 

S' 

H 




COB A 

cosec A 
cot A 


AB B 
AC ~ H 
AC H 

BC ~ P 
AB B 

BC ~ P 





By Pythagoras theorem H 2 = fpyr&ahboob.wordpress.com 
Reciprocal Relations 


5in A = —-— 
cos >4 

or 

cos A = —— 
sind 

or 

Siw4C0S A -1 

ttiSi4 =—-— 

5CC A 

Of 

j, 1 

5t£ A =- 

cos ,4 

or 

szcAh&A = l 

_ . an^ 

tan A* - 

QOS A 

or 

_ » cos A 

cot A *- 

sir A 

or 

tznAcnM = 1 


Ex. 3 If sin A = — calculate cos A and tan A. 

Sol. 6lnA^^=i 
AC 4 

In a right angled A ABC. 

f AC) 2 ={ABf + {BCf 
=> 4 2 = {ABf + 3 2 => 16- 9 = [AB? 

AB = <J1 

. AB -J7 , . . BC 3 

cua A = = -—. smd ieiu A m — —_ 

AC 4 AB V7 



EX 4 If sin = —, then find the value of (4 + tan A) (2 + cos- A) 
5 

Sol. Given, em A - — m — m — 

5 4C // 

Now in AiiZJC, uaing Pythagoras theorem 
(ACf =(AB) 2 + (BC) 2 
=* (5) 2 + (4) 3 

=? 25 ~ (AS) 2 +16 

=> 4J? - ^ - 16 - V5 =3 

4 

3 

5 

Now, (4 4 tan 4) {3 4 co & A) 


So, 


ten A : 
caaA 


BO 

_ F 

AB 

B 

AB 

B 

AC 

H 


/i° 


5 


=r4 + 4 Vf2 + 3 i=fi2 ± 4)xfH^VH ) <H = M 

k. 3 J1 5jl3jl*j3 5 15 













Tris o no m at Mm&WBPbMffetilffitfe'RnQtos 



Trigonometric Identities 

An equation involving trigonometric ratios of an angle is called a trigonometric identity, if it is 
true for all values of the angles involved. For example, in a right angled triangle, we have the 
following identities 


1. 5ii^ + cq^d = 1 

or 

sin 2 A=1 -oas 2 A 

or 

COS 2 !*"! 

- sin 2 ^ 

2.1 + 

Of 

-1 

or 

yx? A - tan 2 ^ =1 

3. 1 + fflt* A = VOBBf?A 

Of 

ao^A-cDSE^A -1 

or 

CQSQf? A- 




















Ex. S „<*»». 2 
8 


(1 + cos G) (1 coy 9) 


(1 + am G) (1 elnG) 
(1 4 tfQB G) (1 - CM G} 


_ U) a - (wmB? 
(l ) 2 - (con 0 )^ 


1 - 3in^ 9 
_; 

1 - COti 2 & 


[V (fl £>} (fl 4 &] V*| 

cos Z G __ (cua ft) _ 0,2 fT*f 49 

^ l*ij ~ tcot8j UJ “« 


Ex, 6 Find the value of 2 ban 2 45 a + cos 2 30° - sin 2 6Q 0 . 

■tfl /■ ^V2 


S«L 


2 tai3 S 45° 4 con 2 30° - sin 2 GO 0 =2 X (]) 2 4 = 2 


Ex. 7 Find the value: of ^ ^ BT * 


1 tari^ 30° 


m. 2 ‘“El® 0 ’ =xwm«^& 


1-tan' 30 s 


V I.LUL iZ - 


2 tens 


I - tan s 


Sign of Trigonometric Functions 

Trigonometric ratios of complementary and supplementary angles of angle 0 are shown below. 











“"OH - 

ros - 0 ] 

(H- 
(H* 
(H- 

“(f’■) 


cos0 
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teui 


cot 


= sin0 


COt0 


tanft 


ton 


cot 


cosec 0 sec 


-sec 8 


/< 

\2 } 

,s [|+ e ) - - 
(H-- 
(H- 
(H~ 

“(r 8 ) - 


sin 0 


cute 


tan 9 


cosec 8 


aec 8 


II 

k i 

All 

sin, cosec 

Pcn&ilivB 

Positive 

(9CT + e) 

(90" - 0) 

and (100*-8) 

and (360* + 0) 

III 

IV 

tan, cot 

s5M r sac 

Po&iliva 
(180“+fl) 
and (270“ — 0) 

Positive 
(Z70‘ + 0) 
f and (360“ -0) 


sin (it ft) = sin ft 
cos (it - 0) = - cos 0 
tan fit - 6) = - tan 8 
cot {x - 8) = - col 0 
sec (it - 0) = - sec 6 
cosec (it 9) = cosec 0 
sin (— k) = — 5 In * 
cos (- x) = COS X 

tanl x)= tmx 


Ex. a 

Sol. 

Ex. a 
Sol. 


Find the value ol 


&in{it + 9) = em 0 
cos (it + 0) = -COS0 
tan (it + S) = tan & 
cot (n + &) = col 0 
sec (n - 1 - 8) = - sec 0' 
cosec (it + B) m cosec 8 
cosec (—k) - -cosec n 
sec (-x) = see x 
cot £ x) - cot x 

see 65* 


For [00° ±0) JOrf 127010] 

Change 

sinti ++co50 r 
tan© f+cot0 r 

CDSCC 8 SCC0 
and forJIBO ± 0] and |3BQ ± 0) 
they do not chan-ge. 

Nota Positive or negative 
gLcjn in used according to the 
quadrant. 




84X 65“ 
25° 


cosec 25° 

. Hie (TO*- 25*) a coscc 25" = 
: 25° e i-THi> h c: 25* 


If sin 3A = cos {A - 26*), where 3A is an acute angle, find the value nf A 
Given f ein 3u4 = 00 s (.4 - 26°) 

or c.oa (90° - 3Ld) - era (d 20*) f/cqs (9C* 0) = Bin 0[ 

Eliminating cos from both sides, we get 

9ft 5 M - A - 26° => AA = 110° 

, 1L6 D ™ 

d a —= Sy 0 
4 


E k Find the value of 


sin 2 63° + sir 1 27° 
COS 2 17° + COS 2 73° ' 


Sal. 


ain 2 63° +• ain 2 27° ain 3 (30° 27° )* ain 2 27° 
cue 3 17* + cm 3 73* cos 3 (90° - 73°) + cos 2 73“ 


cos 3 27* + sin 2 27* 
sin 1 73* + ass 2 73° 


= 1 


[‘.'sin 2 0 + oos 2 0=1, hens9 = 27*and 73*i 


Ex. 11 Find the value of tan 15°. 













Sol. 


-30 d )- 
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tan 45° - tan 30* ~ ,/§ _ J3 - 1 

1 + tan « a ■ tan 30" j + J_ V3 + 1 


3 


On rationalising 

_ -J3 - 1 (■■£ - l) 2 3 + 1 - 3^5 

" 3s+ 1 ^ - 1 “ (VS) 2 - (1)* " 3-1 

5 


Ex. 12 Find the value of sin 2295° 


M+ sin 2296* 

As 2295* 1& not directly ttieasujable, 3o we will divide 229%* by 360° 

360 * 7 * 29^6 

2160 

135 

Now t 22Qb* is 6 complete angles and 135“, Sosid 2295* can be written as sin 135*. 
Bin 135“= Bin (90 + 45*)= cae 45"= -l 


Trigonometric Ratios of Combined Angles 

Sum and Difference Formulae 


1. sin (x + y) = sin x cos y + cos x sin y 


2. cos (x + v) = cos x cos v + sin x sin v 


3* ton (x ± y) 


tanx ± taiiy 
1=F tanx tany 


4. sin (x + y) • sin(x - y) = (sin x - sin y) or (cos y - cos x) 

5. cos (x + y) cos (x - y) = (cos x - sin y) or (cos y - sin x) 

6. sin (x + y + z) = cos xcos ycos z (tanx + tany + tanz) - tan x tan y tan z 

7. cos(x + y + z) = cos x cosy cos z(l - tan x tan y - tan y tan z - tan x tan z) 











8 tan(x | y | + 

1 - tan x tan y - tan y tan z - tan x tan z 

tosx T 2dnx 

A B formulae or Product to sum formulae 

1. 2 sin A cos B = sin (A + B) + sin (A - B) 

2. 2 sin A sin B = cos (A-B)- cos (A + B) 


3. 2 cos A sin B = sin (A + B) - sin (A - B) 


4. 2 cos A cos B = cos (A+ B) + cos (A - B) 


C, D formulae or Sum to Product formulae 


1, sinC + sin D=2 sin ^ coa ^ - — j 

2, sjnC sin D - 2 cos j an (“■£“") 


3. cosC + cos D-2 cos 

4. cosC - gob D = 2 sin 


m-m 


Trigonometric Ratios of Multiple of an Angle 
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1h sin 2x «2 sin areas x --=— 

1 + tan x 


2. cos2x = -cos 2 x - sin 2 x or 2 cos 2 x -1 or 1-2sin 2 x = -— * 


1 +tarrx 


3< tan2x 


2 tan x 
1 - tan 2 x 


or cat 2x 


cot 1 * -1 

2 cot x 


4. Em3x=3smx - 4 am 3 x 

5. cds3x=4cos?x - 3 cos x 
3 tan x - tan 3 x 


$. tan 3x ■ 


3tan 2 x 


7. cos 2 A cos 4 A = y [co$(4A -2A+ A}]= \ cos 3A 

4 4 

a. sin A.sln2Asin4A = i[sin(4A-2^+ A|] = isln3 J A 
4 4 

9. tan Atan2Atan4ti = tan(4A -2A + A\ = tan 3A 


Trigonometric Ratios of Half Angles 


X X 

1 sin k =2 sin — cos — or 
2 2 


2tanx/2 
1 + tan 2 (k/5) 


2, asx-^cos^l-sin^lj or Jl-2siii 2 |j or ^2eos?|-l| 


3.1 + oos x ■ Icos 2 x 
2 


4.1 -cosx «2 s1ji 2 ^ 


5< tanx> 


2tanx/2 
1 - Ian 2 x/2 


6- cotx - 


cot 2 (x/2)-1 


2 cot x/2 


7. sin 


9 . tan : 


- x ff 

in — = J- 

2 V 

:.E 

\1 + 


— COB X 


9. cos 


f=i^ 


cosx 


cwx 


1 - tan 2 x/2 

ot -a- 

1+tan 2 x/2 


2 

















yoursmahboob. word press, com 



In A ABC t 


CDS A - 
cusU = 
coeC - 


fc 2 + <? ^_tr 

2 be 

C 2 + g 2 -b 2 
2ac 

a a =fc 2 -e* 

2ab 


/ 


A 


\ 


\ 


Important Results 

1, If sin* = 0 or tan* = 0, then x = nn 

2. If cos* - 0 or colx - G then * =Bfl + 1 


, , ,j° v'z ^ 

3,. 5in22— = - 

2^ 2 

5. tanas-= VJ-1 

2 


7. sint B* = 03572" = 


, t/5-1 


9. Sin36 & =C0S54° = 


JlQ-fr/5 

4 


t D _ ^2+ V2 


4.cds22 

2 2 
t° j- 

S- cot22-- = V2+! 
2 


B. cost 8° = sin?2 a 


^/lO +■ 2VS 


10. cos3S* s sin54 e = 


Vs + t 


Ex. 13 In A v4£C, right angled at B, find the value of sin A cos C + cos A sin C. 


Sol. ZB = 90* 

^4 + ZC = 90° 

Mow f sfti A cos C + coa 4 sin C =■ ain (4 +■ £7) 

™ pin 0O a = l 

1 1 
Ex.14 If x + = 2 cos 0, then find the value of x 3 + —~ 

* 

We know that, x :i + -»• = |^r + - j - ^a; ■+ — j 

= (2 cos 0) a - 3 2 cos 9 

= ■ 0 OOfl 6 = 2 - Acoe 0] 

- 2 cos 3 O 


Sol. 



[v x + - =? 2 cos 6] 
X 


[■." 4 cos a 2 : - 3 cos £ = cos 3r] 






















Ex. 15 Find the value of cos 20° 


Sot. cos 20 * cos 40 * cos 60 * «w 80 * 


- 0»flC n [oge 20° OOE 40° OMJ SQ’ I 


i ooe (3 x 20*)j [v 

SL 4 J 2 4 2 16 


cog G cos 30 cog 4& = — coe A © 

* J 


2 2 2 

Ex. 16 If x + y = z, then find the value of cos x + cos y + cos z. 


Sol* £ + p = z 

Ijp A 2 

Wgw 1 CW I+CQ5 fl + «W 3 

= 1+ (coe a r - sin 2 p) + cw 2 * 

* 1 + w (jc + vJ' ™ " If) + ™ S a 


= 1+ gob r cob (x - jr) + cob* j 

■ 1 + «Si J(jb - 0 ] + we + p)| 

■ 14 GMz 


a«.fr-» + *+*>.„<£: 


tf ~ * ~ ff) 


= 1+2 t*32 ■ coti ar - cos jh 
*1+2 CWI 1 COB y - DOB * 


Ex. 17 If (a 2 - b 2 ) sinG + lab cos 9 = a + Z? 2 then find the value of tanO. 


Sol. (a 2 - t 2 } sin ft + 2ab cos 6 = a 5 + b 2 
a J . u kah 

=> . - sin© + . ■ «B0 = 1 

+ fr 2 d 3 + fc 3 

In AAflC, 

raw a - sin 6 -l- Bin CL - raw 0 = am Q0 C 
=? sin (6 +■ a) = Bin 90° 

=fr 0 + a = 9I>* 

=* 8 = 90“ - A 

tan9 = tan (Sj) a fit) = <ajt a 


r teb 


2ab 


B 


a*+G* 


a 2 


Ex. 18 If (1 + tan ^ (1 + tan B) = 2, then find the value of (A + B). 








Sol. 


Givtidi 1 + ban A + tan 'Butstimh/b <toatoB/er&press. com 
=>■ tewi A + tan £ = 1 - Ktm A tan B 

=> tac.i+tocg _ 1 _ tan45a 

1 - tan A tan E 


tan (A + B) - tan 45* 


A+ B- 



■ tan {A +■ B) = 


tan A + ta vlB 
1 - tan A tan B 


Maximam and Minimum Values of Trignometric Angles 


1. -l<sin8orcos6<l 


2. -cc<tan8orcot6<l 

3. sec8orcosec8 >1 


4. sec 0 or cosecG < -1 

Maximum and Minimum Value of Some Particular Expressions 

|a) nt sin# ± n cosG + r? - ^m 2 + r* 2 
lb) m sin# ± jt«b8 t/itt 2 + n 5 - t/i^ + n 2 
|t] m ce* ± n ms ^w 2 + rt 2 - ^r 2 + f? 


Note To obtain the maximum or minimum value of an expression try to convert it into sinG orcosG 


Ex. 19 Find the maximum value of 5 tan 8 cos8 + 4 cos8 . 

Sol. Giv«n h 5 tan6 tin 0+4 cU 0 

--owfl + 4 we v 

0060 

= 5sln& + 4 cosfl 
So, m = ^ n = 4 
■\ Maximum value = +■ 4 a 

- ^25 + 1€ 

= f4l 


v tan 0 


ainp l 
ooe aj 


Ex.20 Find the minimum value of 2sin 8+3cos 8 


Sol. 2 sin 2 6+ 3 cos 2 8 
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= 2 sin 2 8 + 2 cos 2 8+ cos 2 8 
= 2 (sin 2 6+ cos 2 8)+ cos 2 8 
= 2 + cos 2 G [•/ sin 2 G + cos 2 G = 1] 

Minimum value of cos 8 = - 1 
Minimum value of expression = 2 + (-1) = 2 + 1 = 3 

Some Important Results 

1. tan1°-tan2°.tan 89° =1 

2. cot1°-cot2°.cot89° = 1 

3. cos 1° • cos 2°- cos 3°.cos 90° = 0 

4. cos1°« cos2°cos3°.(abovecos 90°).= 0 

5. sinl 0 * sin2°* sin3°.sin!80° = 0 

6. sinl 0 - sin2°- sin3°.(Above sinl80°) = 0 

7. w)*nA + B = 90° 

COS-fi 

8. tan/\ tanS = 1 = cot A cot B , when A + B = 90 

Ex.21 Find the value of sinl°- sin2°- sin 3°.sinl80° 

Sol. sin 1°- sin 2°- sin 3°.sin 180°.sin 196° 


,sinl96° 


As sin 180° = 0 So, when a value is multiplied with zero (0), then whole expression will result in zero. 
sinl° • sin2° • sin3°.sin 180°.sin 196° = 0 















Ex-22 If sine + cose = 

Sol. aid Q + CCR fl aa ^ 

sdnO - ootiG = J2 - ir 2 
wb&re, 2!° 33 ^3 

ain 0 - cos 0 = </2 - (v5) 2 
Hin B cm 9 si Jj~2 
slnO - oosB = 0 

6LU 0 = noa B 
ainfl _ 1 

□us B 

tan 0=1 

=> 0 = 4S D 

Not* WhcnsinS +■ cogB = Xj thonsm - oos6 = -x 2 


Ex.23 If sinG + cosec 9 = 2 then find the value of sin 36 G + cosec 36 G 
Sol. If sin 6 + cosec 9 = 2 
Then, sin 36 9 + cosec 36 9 = 2 

Note When sin 9 + cosec 9 = 2, then always sin” 0 + cosec" 9 = 2 for any positive value of n 

Ex.24 Find the value of cot — ■ cot — ■ cot — ■ cot — - cot — 

20 20 20 20 20 

C l * it ^ * 5* , 7 if . 9 k 

Sol- cot — - cot — - cot — cot — ■ cot — 

20 20 20 20 20 

Converting them into degree measure 

ISO , ^ ^ ISO . 5 x 130 7 * ISO -B * 180 

cot- rjot- ■ cot - ■ cot- cot - 

20 20 20 20 20 
cot 9° - mt27°. not 45° - not 60°. cot &l Q 
ftewiiUlnf the above expression 

eot 0*. [jot 81*- not 2T, c«t 03*♦ cat -IS 0 
We known that, cot A cot B = I 
When A + B - 90* 

So, (cot 9* cot 81*) (cot 27“ cotB3“) cot 45" 

There, 9* * SI* « 9C fl 

27* + 83* - 90 D 

Then, coi 0- eoLfll* = 1 aodcol 27* eot63 g ™ 1 
EKpmhfiian will bonmun lxlxl 


[V cot d5 a = 1] 
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Fast Track Practice 

Exercise© Base Level Questions 


I, n AABC ia right angled at (xqimnfthli9ob.wordpress.com 
is cos (A +■ 7?) 4- Bin -l- jEJ") equal to? 

ICOS 20133 

(a) Q (h) 1 fcj 1 f d) 2 

2 Ifa.P and y are acute angled such that 

Ji n Vi ,, „ , 

sin a - cns p = and tan y - 1_ then, 

2 2 

what in; n ■+ fl + y equal to? \CQS 3013] 

(9) 1G5 3 (h) 12Q B fbj 136“ (d) ISO* 

2 If tan 9 = 2/4 and 0 is acute, then what is 
the value of &in 9? tc05 3012] 

w -f mj | fc;4 »-1 

5*5 5 5 

O 2 - 1 

Tf sin0 = . then the value of 

777 

seed + tanU will be psC FCI1011] 


w 


fbj ■«— - 

a 2 +■ 1 


a 

j2 

(c) J2a fd) a 

5, If a + p = 90’ and a : p = 2: X then the 

value of sin a : Hinp is iSSC FCI 1012] 

(a) Vi : 1 (b) 2 ; 1 

fa) 1:1 fd}£: 1 

6- If aec9 " them sine is equal to 

setO - lan@ 3 

m 2/a (b) 3/4 fcj 1/4 fdj 1/3 

fej None of the above 

7. If sinG + co&G = 1. what ia chc value of 

sinG cofl0? JCDS 2003] 

(a) 2 fjbJ 0 fcj 1 fey 1/2 

8. If amOi-weecO = 2, thm the valve of 

Bin 1 0 + COflftC 7 0 LB 

(a) 1 ft) 1/2 fcj 2 fey 0 

^ - If tati 0 = 3/4 and G ie acute, then ooa&sO ie 
equal to 

m I m 4 w 4 » 


ISSCCGL 2013] 
4 

I 


10 The value 


is 


rff-I-,-,—L-l 

^1 + tan S e> (1 +■ cot S G) j 


fe> 1 ft! 2 




I5SCCCL 3013] 

< 






II. The minimum values uIsiii K fl +ymfem 3 hboob.wordpress. 

[ssc era Jdn] 

»§ "i < 


12. If aecfl 4 tan p r then cn&{J sa 

p* + 1 p*-i 


w 


p 3 -i 


w (p 3 + if 


W -|s~ S# 

p 3 +■ 1 

(ej None of the above 


4p Z 


13. Tftnn 62“ = 



P 


then tan 2H a ia equal to 



fcj 




fej None of the above 

14. If iec6 4 ten Q = ^ what ig the value of 
flCCtf? [CDS 2014] 

m Jz 


«f 


“>l 


(Cfl2 

4 


15 What Ih sin 25" jin 3fi" geo eec M" 
equal to? [CDS Ml 3] 

w-i w o (c}l fctn 

ft 

Consider tbs following 
E. sin 2 1*+ cos 2 I 6 s 1 

n. M*f 33°- cut 2 57°= cosetfST 

-iaufftar 

Which of tha above statement \B/m 
COfTOCt? 

faj Only I (bj Only II 

fcj Both 1 and l (d) Neither l nor l 

IT. If p = avmx+ bcoax and 

y - acctej frain jc, then what m Lhc value 

of ICDSM121 

(a) 9 +b ft? ab 

fcj a 2 + b 2 (d) a 2 b 2 


18-Whal m the value &f 
aec (WP -e). ainHaoc45 3 ? | CDS 2G12) 
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19, If taiiQw—, tllun ten; vhIuv of 

3 gin 6 4- a c«B ... (5SC1101 J) 2011] 

3 tin 3 - 2 cuty 
ftj D.5 - 0 S 

ft) 3 ft; - 3 0 

30. [f boc& - coscc 6 = 0, then the value of 
tan G 4 cotO is [SSC *10+2) 2013] 

ftjC ftM fti-1 ft) 2 

21 -If tan70 tan 20 = l, chen the vaiye of 
tan 30 IS ESSCCCL2CH2] 

fc) V 3 fc)--jL W-jL faj) - V3 


22 The eapresaiuEL 


tan 57* 4 cot 37 c 


tan W 4 cot Dh5 c 
equal to [SSCCCLMU] 

ftj ten 33° cot 57* ft) tan 57 s col 37 D 
ftj tan 33* cot 53* ft; tan &3* cot 37* 

23. The numerica] value of 

—+■- 1 + 3 ein^G is 

ace 0 1+ OOT9 fSSC (104-2)2013] 

ftj & ft; 2 ft; 3 ft; 4 

24. The value of 

tan 4*-tan 43° tail 47*-tan 36° ie 
[SSC 0*0 2011] 

ftj s ft; 3 ft; i ft; 4 

2H. Consider che following equations 
(i) cosoA 4 Rec^j = coses 5 ** 

<ii) sec Jf 4 tan 2 *= see * tan 2 ?: 
flii) ccraec * + tan s x== cot'"* + sec x 

Which of the above equations are correct? 

[CDS 2003] 

ftj (i) and fir) (b) ( 11 ) and (iir) 

ft) (i) and Jh) ftj (i) B (ii) and (in] 


26 If- 


ijoajt 


cos s 


- * % which one 


14 oooeex cofiecx- 1 
of the following lb one of tho value of 

[CDS 2003] 


«i 




< c > f 

4 


«! 


™rb ™e _ . , * , , 

37. -—---=2 is ftatiHiied by 

1 - *in& 1 4 einO 

which one of the following values of 0 

[CDS 2flOT] 

ftj ic/2 ft; */3 

ftj k/ 4 ft; n/0 

28- What is 1 1 h equal to? [CDS 2011>] 
\ 1 ein 0 

ftj soc 8 - lan 9 ft) 50 c & 4 tan 0 
ftj cosec O 4 cot O ft) cosec & cot O 
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29- If 7 gim* 0 + 4 and Q*B<nfZ 

what is the value of tan07 [CDS 201 CM 

(a) Jf ft} - (Ie} 3 ft} V3 

30. The value of- — — - 6H ° -, 

lan27 1> (6itt 26° + 00666°) 

(SSC CPU 2(113] 

faj cos ec2h* (b) 2 tan27 fl 
(c) sin 25- (d) ton B5° 

3 3 , If l"oe&> V2 in the final quadrant, which 
one nf the follcvwing is correct? |CU5 201 Efl 

feJOs|ft}fl^ ft* 0s|«*a5 

J d □ b 


3 2 . If jc ■= a hec: 0 cos y ^ h sec E) Hin rjj and 
3 = c tan 9, then the value of 


2 z 

* + y 

a * 6* 


c 2 


[Railway) 2406, SSC CCL 2013] 

(a) 9 ft) 0 ft) 1 ft) A 

' If cra^G sin^G+B —, then the value of 


1- £ ain £ Gie ES5CCCL2013, SSC (ft+U 20ll] 

wo ft* | ft) 1 ft) | 

34- If 74in 1! 9+ Seoe ;t 9= 4 lien the value of 
t:na9 (0° <. B £ 9LJ J ) ia |SSC CPO Ml 3] 


ft} 




ft* 


VI 


ft} 


■J2 


ft} 


VS 


35- If tan 89 -cot 2 9, whore 0<89< ■, 
then what in the value nf tan 99? ^ 

[CDS 2414] 

fa* ,1 ft} i ft} Va ft} 0 


36. U 61110-000 0 = 0^ then what is 

air) 4 S + rpa 4 G equal tn? 2 fll3] 

W 1 ft* 7 ft} i ft* 7 

4 2 4 

37. The caprcsHon sin 1 x + aw 2, x 1» 0 \a 
satisfied hy how meny valuer of r? 

[CDS 2011] 

fa) Ony one value of x 
(W T*o values of* 
fcj Infinite values ofx 
(cfl No value of x 

.38- Caneidir the following 

I, Mt3trl ~*' 1 = 2(009 300P + 1} 
eotSCT 3 -1 


IT. £flin J 15 ,J raw4a°- tan dh 11 cnM FV 1 = 0 

Which of the above Identities is/ene 
correct? icds 2012 ] 

(a) Ony I f£»; On y II 

fc) Both I and II (yj Neither I ngr II 
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39. What Is the value of sin A oua A tail 

A + cob A cm A cot A, ? [CDS 2013] 

(s^l sin 2 A-i-cos A (b) A -i- tan 3 A 

fcj si n ? A + cat ? A fdj cossc '"A - cot ? A 

40. If 2 (co5- 2 0 - sin 2 0) = 1 ia h positive 
acute angle), then cat 0 is equal tfl 

ESC <10*2) Mil] 

w J 3 ^ i 

fcj vl (a; - 

41. The mimnmm value uT pub 1 9+ bbc 2 6 it 

issc (im) 2di ji 

w o w i fc> 2 (a; 3 

43. If erax +■ era y = 2, then the value of 
sin x 4 Bin v ia [SSC Kl 2013] 

« o ft; i fc> 2 fa; -1 

43. If 9« a 0+ tan *9= then 

. , 12 
sec*fl - tan * & is equal tQ |SSt PCI 2012] 

(a) — (b) - (c) — (d) 1 

12 2 T2 ' 


44. The numerical value of 


f 1 + 1 1 

f_L 

1 1 

1, cos 9 cot B J 

1 cos 0 

cot 0 J 


is 


ESC (10+2)2013] 

ffl 0 (b) -1 fcj 1 (0 2 

45. Tf A h tan 11" tan 29“ and 

B = 2o ot 61* oot 79*\ then [ssc(10+3) 2m 1) 

faj A = 2B (b) A = -23 

fcj 2 A-B (d)2A~B 

46. If tan 2&= Lau 48 = 1 then the value of 36 

is ESC {1fli-2) Z011] 

w '''a o fc> i rd; -= 

47. If bui 0 + msec 0 = 2, then ths value of 

sin 5 8 4 cq&m^ when Q a £ & £ 90\ is 

ESC {10*212011] 

fa; 0 (b) 1 (c) 10 (0 2 

48-If A = &iu a f) + era 1 ft for any value of 6, 
than the value of A is |£SC {10*2) 2011 ] 

(c) (a; 3 s^£ 13 

16 A 16 

49. The minimum value of 2 sin 2 0 +■ 3 cos 2 6 

is [SSCCPO Mil] 

fau 0 ft) 3 fcj 2 1 

50. The value of cot lO B -oot 2<F cot flflP- 

COt 70* OOt BO* U ESC (10+2) Ml 1 ] 

«i (toj-i (o/a fdj L 

V3 
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5-1 If coeft CMec 23* - X then the value of 8 is 

B5C(10+2)2O12J 

(a) 23? (b) 3 T fc) S3 D (d) &7° 

52 If ft is a positivE acute angle and 
tan 2ft tan 3ft - 1, then the value of 


f* 3 50 n V 
2 bus-1114 

l a J 
» r W 3 


]_ 

2 

53 If 0* < ft 90^ 
ainfl -+ cnsfl in 
faj equal tQ t 
fc/ ess than 1 


fcj 0 

then. 


rssccctttnai 

Pi 


2 

2 

the value of 
[SSCCCLiftiai 
(b) gneafter than 1 
PJ equa. to 2 
54. If sin ft + ooeecft = 2, then value of 
flm loo 0 + Msec 100 0 is equal to 

[S&c (10*2) 3011] 

fa) 1 (b) 2 fc) 3 (d) 100 

eintt -I- cosft 


55. If 


sinS - cob0 

ainfl co^Oie 


then the value of 

[5*vT |10*2| 2011) 




«f 


«i 


«! 


56 If ft he acute and tan ft 4- cotft = 2, then 
the value of tan 5 0 4 coc lu 8 ia 

E$S£fia+z)zmij 

W 1 PJ 2 Pi 3 Pi 4 

57. If 0= < ft< 90^ then ah the trigonometric 

ratios esn be obtained when [CDS 2012] 

faj only sin 0 is given 

(b) on y cos 0 Is given 

fcj only tan ft is given 

(d) any one ol the six redos is given 

58. What is the value nf 4 . 14 cobO ^ 

3,4 coa0 ainft 

[CDS 2012] 

(a) 2 cosec & fi?/ 2 see 0 

fcj sat e (d) coast 0 

59 If RtrLftcoflft = -,''3 /-l, then the value of 
ain^G 4 eoa 4 6is [CDS 2012] 

(a) 7/0 (*>/ 5/3 W m (d) 1/8 

2 co&fi - an 0 


60 If 2 cotO - if chan whu: in 


equal to? 
*! 






2 COB 0 4 0]R 0 
[CDS 1014] 

fe#7 

4 


61 U eo60 4 - gin0 = v'2 coafl^ then cos0 - emO 
ift |S£C CGL 1013] 

(a) ^cosO fi>J - -J^sireO 

fei-JzBinfl (d) -/£tarw 
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62, If ^ainjc +=2 then wnat La the 

value of Ocosjt - & sin a)? ICD5 1012] 

fa) 0 m 2 m 3 (d) & 

63, Ff G< x< and eee s = cwec then the 

2 

value of am (x + y) is I5SCCGL Ml3] 


M o 


fb; t 




fc? i 


64. If sin IT* - —, then the value of 

y 

sin 73 a is 


sec 17° ■ 

V 3 -** 


ft) 

ft) 


xy 




m 


ft) 


[S5CPCI Ml 2] 


+ JT 


6 . If 12 aiu 


. f ra\ 

“ItJ' 


X 2 4 


V 7 ^ 

- y 

than the value 


iSSCCClMlSj 


w ■ i « ^ fc> i o 

-|- v"l ^ 

66- The equation «* 2 fl =■ —- — ia Only 

4.vv 

possible when (S&C {10+2J Ml J] 

faj *>y flbj *- y 

fc)x<y (b)x=-y 

6T. The nhu of sin 2 !' + sin® 3" + 

ain a 6® + •••+ ain 2 8T° + eLh 2 89 4 is 

ESSC(ia + J> zgisl 

(a) 22 (b) 221 (c) 23 (d) 22^ 

68 If ZA and ZJ3 bl re complementary to each 
other, then the value of 

see 3 A + see 2 B etc 3 A aec 2 f? is 

[SSCCCL 2012] 

ft) I (b) -1 (c) 2 fd) 0 

69, The value of sin 2 + ain 2 10 fl 

t- sin 2 1B C + ■ ’ ■ + sin 2 65 s + bljl 2 90* is 

[SSC (10+2> 2012 h 2011] 
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raj 7- (b) fl- (c) 10- (d) 9- 

2 2 2 2 

70. If ain 20*) sr eoa (3> + 20* )■ then 

the value of (x 4- y) is 

[5SC <10 + 2)3012] 

raj 20° rty so* fcj 40° rd; 45* 

71. If j the value of 

Bin B — coa S 4 

tem 2 & +1. . 

—— —19 [SSt (ID+ 2) 2012] 

tan *0-1 


16 9 


41 

fej — 
40 


< 


73 The 


value 


* sin 39 s 

of--I- 2 tan IT 

casSl* 


tan ar tan 4o u Ean ftETtan 7ET - H 
(Bm 2 2r+ [SSC(10 + 21M11] 


(a) 2 ft?; -1 fcj 1 M) 0 

73. If— coa^Q _ 3 an< j o°< Be 90", then 

oct^e - cus“G 


the value of 9 ia 

ESC(lD + 2)ZQil| 
faj 30 s ffitf 45* 

fc) 60® fd) None of these 

74. The . numcilcfl] . value of 
I'cPtTFw^SF ^ 
oot 18® 1 

4-=—-— 

^ tan TFawTS^j 

IS&C <10 + 2i 23011] 

fa 1 P) -f 

(o) 3 foj -1 


75. If 9 he an acute angle and 
7sm JJ 8^ Scos 2 0 = 4 1 then the value of 
tan 0 ie [5SC <10 + 2} 2011] 

feus 

fill WO 


Exercise © Higher SkiU Level Questions 








1. If (ani+ Bin y) = f^oursma^gob.wordpress. 

<oc®*+ cosy)- b, what id the value 
of rin % sin y + cw % we $! 

(a) a + b -ab {b) a + b + ab 

(c)a s *b a -2 (d}t-L^l 

faj None off (tie above 


a. Consider the following 
«w 3 0- rin a $ a 


[CDS Zf*9] 
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Whiuh of the cquat-ium given Eibuve iahuc 
correct? 

m Ony (!) ftp Only (II) 

ftj 6olh (i) and (li) ft) NeiLher (i) nor [ii] 


The value of 

(tan r tan 2" tail 3* .. tan is 

[SSCCCL 2013] 


4 . 


fti undefined ft) 0 

fcj 1 ft) 89 

If Hce0 + tmn0 » p, then ainfi is 


fa) 

ftj 


P 2 ± 1 
+■ 1 
P *-1 


ft) 

ft) 


1 

P*-1 

fP + 1 


5. If &in 8 I ooa W - r, then the value of 
+ ain 6 S ifl esquaJ to 

fsu 1 o» 1 (i + e* s ) 

4 q 

(c) (5-3X 2 ) 

(e) None ot (he above 

6- If (l-i- tan A )(1 + tanf?) = 2, then 
{A + B) is equal to 

(a) 1 (b) 1 (Q 1 (d) 1 

2 3 4 8 

ftl None af the above 

T. If hih (10° 6' 32") - e* then the value of 
™ (79* 33' 23") + tan (10° S' &-2T) ie 

ISSC CGL (Main) 2012] 


Vi - A* 

Jl - a* ■+ a 
f c J i- ? . » 

8 . If sc -I- y e find 

2 2 2 
coa i +- eoa- ^ + orw 


1 + -gfl ? 

Vi - s 3 


-/t - a 2 

the value. 


of 


Bl + 2 san X'aioysin 2 
ft) 1-2 sin xsin yan z 
ftj 1 + 2 cos x cos y cos z 
ft) 1 -2 COS * COS y COS Z 
ft! None of the above 
If buc0 = % then the value of 

oos 6 e— eec^eis i&sc [ 10 + 2 ) 2012 ] 


(a) 1 (b) 2 

10 . [f Bin0-cMe=ft 
- I* J 

am - 6j +■ coa 

W 0 ft) 1 


feM 

find 


(H 


ft; s 

the value 


of 


[&5C 010+2)2012] 

(cf 4z (0) 2vT 
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11- Tbs maxi mum value of ua S 6 + MS 14 ^ 

Cor all tm 1 value a uTO is 

[S&C CCL (Main) 3012) 

fafl fAJ vf fe) -5= 

-gZ 

12. If Icoa^S 4 m am 2 8 
_ odB a, 9 (cosec 2 8 + 1) 


cubbC 2 9 1 
tan 9 is equal to 


then 

[£5C COL (Main) 2Q13JJ 

M. 


Ei w jm 

m pm 

M P Hi 

V 2 ■ m 


fe> 

w 


13. AABC ie a right-angled triangle, where 
ZABC = 90*. If AC = 2V5 and 

AE - iJ£7 * S, then the value of 
cob 2 A - ein £ C is 
1 


fcj 


V5 

1 


ISSC-CGI (Mailt) 2tffc2] 

W Jb 

2 w ! 

14, if € 06 ^*= 1 then the numerical 

value of (sin 12 jf +■ 3sm jc + 3 sin R jc 

+ gin^T- J)is [S^ CCL 200] 

(a)Q (t» 1 fcj-1 2 
15,11 Ssm&* Scm8 r e, then Lhe value of 


ticoaQ* ibainG in- 
fa) ± Ja 2 - b 2 - c 2 
ft) ± s 2 b 2 +■ C 2 
( 0 } 


iSSCCOL jvi3] 


M-a a + + c a 

W i + b s -c a 

16. If tan si = n tanp and biuce, = m ain than 

(S5C CCL 2013] 
1 


eoe a is 

« 3 f 

JT 


M 


IW 


m 2 + t 
rt 2 + 1 


m 


n* - 1 

J77 2 


n 2 i 1 


17- If sin Q co& Q - l/Z. then what ia 
ain* 0 + cot 6 0 equal to? jCtis aoi 4 ] 

W 1 fi)J2 W3 (d)l 

4 

18. What ie eMM(TSF+0) am (15° = A) 

tan (oS 6 + 8) + cot (3E D - Q) 1CQ5 3014] 

(b) - 1 ftlo w 1 (<t) 3/2 
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19. If cos x + aec as = 2 s then what 

cue" x I gee 1 * X aqua.] to, where fi is a 

positive integer? [CDS 301*] 

(a) 2 (b)2 n 2 fc) 2* 1 ftfl 2 rt 


20. If a and P Ar ti cOmple nifen L-ary angles, 
then what is ^'cce a cuebc p cqe (l &in p 
equal to? 

[CDS 2014] 

ftj sec p (b) cos a ft) sin « ft# - tan p 


1 1£ ftin 0-1-5! coa G = - I, where C) < B < —, 

2 

wMt ii 2 ein 0 cos 0 equal to? [CDS 2014] 
W-1 fc)2 fd)1 


22. If &in (A 4 fl) = ] f where 0 ^ < 4^ what 

is cps (A - B) equal to? [CDS 2014] 

(a) sin 26 ft# sin B 

ftj cos ZB ft# cos 6 

23. If sin 8 -i- ooa 6 = 4%, then wh&t is 

tan 0 + eot G equal to? [CDS 2013] 


fa) 1 (b) V? fc) 2 ftj; 

24. If lun 0 + eljc 0 = Fra, than what is ee#c G 
equal to? [CDS 2013] 


faJ 




-i 

2m 

JT? + 1 


w 


« 


m £ + 1 
2m 

I77 2 -I- 1 


m m 

25. If & ain 0 + 12 coa 9 = IS, then what ia 
5 era G -1^ sin 8 equal to? [CDS 20111 

ftj -2 ftj-1 ft# D ft# 1 

26. ConaiJa the following tLalemenLE 

L tan 0 increases faster than sin 6 as* 6 
incrEas^H- 

IL The value uf Bin 0 +■ cosO is always 
greater then 1, 

Which nf the atatemetnn pfiven above 

iE?ara corTuet? 

ftj Only (b) Only II 

ftj Both I and II ft# Neither ; nor II 

(ein G +■ eo« G) (tan + rac&) 


27, What i& 

equal to? 
ftj 1 (b) 2 


sec 0 - 1 - eosec 0 

[CDS 2013] 

ft) sin & ft# cos 9 
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_____ t . <1 + see 0 - tan 6) cob 0 

28. What m —--—- 

{! + nee 0 * tan 0) (1 - am 0) 

equal to? [CDS 2013] 

(a) 1 (to) 2 (c) t anfl (d) col 0 

29* If x sin 0 - y cob 0 ■ ^s 2 +■ an d 

1 


coe 2 B + 


■i 




V + , a 

to 


, then the correct 


a" ft 21 

relation is [5SC (1U + 2 ) ZG13] 

, x 2 V 2 * 2 y 3 

W V £-1 W 

cp 2 h 2 a 2 

fcl 4 - 4 = 1 <aj A 

' a 3 i > 2 


4 - 4 =i 

? a 2 

30.2 cos« z 23° cot 2 67° - am 2 23 s 

- aLn s 67® col 2 67° is equal lo 

JSSC (Ilf 2) 2013] 
faj a&a 2 23® (b) fan® 23“ 

to 0 (d) 1! 

3 1 - The veiIub of cot 9 ■ tan (90° 9} 

- sec (90° - 0) coaec & 4 (ain 3 £6° 

fain 2 66°) - V3(t*n 6" ten 16°-ten 30"- 
tan TS’-tan 8S°) i* |5SC (11*2) 2012] 

to 1 to -1 

(c) Z (d) 0 

3 2 In a right angled &XYZ, right angled at 
Y, if XY = 2V« and JTF - YZ = 2, than 
aecJC 4 tan X ia TSSC CCL 2*121 

to Ve 


fcl 2v'6 


« f 


33, The simplified value of (see 
x sac jf + tan x tan y) 2 (sec x tan y 

tan Of sec yf ia issc tin + 2 ) »tll 


to -1 
to 0 

(c) &&C ? X 

fa 1 

34-. If tan lo -0 = 2 then the value of 

tan l&*cot 75* + Urn 75° oat 15* Is 

I ESC (Id + 2) 2Q11 j 

(a) 14 (b) 12 (c) 10 fa & 


Answer with Solutions 


Exercise© Base Level Questions 







1. (d in AAflC, if ZC is BO* x ^ n yoursmahboob.wordpress.com 

ZA + ZB - 1BQ 3 ^ o e0Q d 
Mftw, Cffi (4 4- JjT| 4- $'m + W* 

s lJ t 9U n + sin 510* =i 0 +■ 3 = I 

2. (ri sin U * 

2 

<S 1 
a 


= 60* 


a 

g = iKi ff 

Ej^ny = 1 
Y = 45 9 


(-■--»«-#) 

4 ] 

tv ion 46* = 1 } 


So, Q + P + Y = 60° + 30 fl + 45° = 135° 
3. (£■) Given that„ Land j — ^ “ and 
fl“ < B< Bg H (acute) 


Land ^ i 
B 4 



\aAABC r 

By PythagaTaji theorem 

BC 2 = .4C 2 + A5 2 


= 9 + i ft = a& 


£C =5 

sine = — 

H 


3 

5 


4. (d) sin0 = —— 

3+1 

A 








ft If f IT 
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in &A8C, _ 

BC — -JaC* - AB S 

= Tj'ta 2 + 

= * 1 + 2^ • S' - 1 t 2^ 

= 4\# = 3fl 


sec& ■+ tan& ; 


£ 4 1 ^ x Z 


- ^ =a 
” at -fl 

5. [a) Given 

a + p = 90 D anda :p = 2;l 

2 


E -S- 1 

= - X9U° = 


■ x90 e 


GO* 


Similarly, [J ■ 1 x90® * 30 fl 
3 

sitlO. ; S5np - sblSO* ; siri^O 15 

Ji i 


6. (d 


2 2 

&EC0 1 tan & _ 5 

3 

Sjfl0 


■ V5 :1 


sgg0 ■ 


■ lunG 

1 

CQS0 

1 


CDS 9 . 

sln& 
ms 9 gch0 
1 -I filnB 


raaB ^ 5 1 + sinQ ^ 

1 -iriilJfl 3 1 - iin6 

cos 0 

[1 + J jin6) X 3 = 5 C'l - sin.0) 

3 + 3sLn& - 5 &sin0 
SsiflB +■ fisLn9 = 5 — 3 
E ma@ = 2 

sinO = — or ninG = — 

B 4 


7. til) slnO + COS 8 - 1 

Dn squaring both sidas, we gat 

(sLn& -*■ co!i6| 2 = 3 
sir? 6 +■ cns a 6 +■ 2sln9 ms 9 - 1 


1 +■ 2ssn0 ms 9 - 1 
iisin0 CQS0 =0 
sinfl cos fl-0 


5 

3 
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£llV& -I- CtJSCfC 0 = Z 

=* s-LnO -i- —— = Z =* sin 2 0 + 1 = KsinG 
sinJB 

stn 3 0-2 sanG + 1 a -D 
=j fsinO l) 3 = 0 

sinO = J = sln00 a 
■0 = 90° 

•sin! 0 -I- tcragJfi =1 +1 = 2 

n I a 

9. (a! tsnftsisi 



In AABC, 

=s 

=? h = Tie = i/zi = b 


. 3 a + 4 2 


ID- lfl> 


. fi 5 
COBEtf B = = 

F 3 

1 


1 


t + 


1 + tan z B 1 + oot^G 
1 1 

oos^G 


b ir^G 


oos 2 0 


1 + 


Ein 3 & 


sin 2 0 


cos s G-I-sin 2 G-I-cos 2 G 
+ sin?0= I 

11. W » Minimum ^alue of 

sinF0 + cos 4 8 will be at 8 = 4o c 

.'r Required minimum value 

-2,,. , 4„- 1 . 1 U 

SJlT43-1- CUS 43= — + — = — 

S 4 4 

12. fd egcS + tan& = p dt —-— + &m^ _ ^ 

cn k 8 cos8 

or l+ain0 = peDE0 ..,{0 

Dn Equaling hat’n sides, wr get 

1 4 gin z B + p l w® 3 9 

=i> 1 + 1 — cos z 8 + 2sLn& » p* 

=& 2+2 sinG - coa ?m 8 s± pr coa : ' G 

=? 3{1 + ELCf^ - cck 3 8 - p 2 cnp a fl 

=£■ 2 * jp cos 0 - «js P 0 = JU* cos^B 

Ifnam lid. (ill 
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2p cos0 = jr cos 3 0 -i- cos’ 0 

2pcosB = cds^Q (I 4 p^) 

2* dp COS0 2p 

■ - cos 0 =s —-— ^ cgsO rn -£—- 

a + *n i + fr 

13 + ib) tan BZ* = - 

q 


=> tan{90 c -28 D ) 


1 


tan 28 u 



- -=* cat 2S° 

Q 

ton 2 B* ^ — 

P 


F 

Q 


14, firf) Hv trigonometric Identity. 

sec 2 0 ton 2 0 = I 


±4 teec 0 4- tan 01 (sec 0 — tan 0i =i 1 

=> sac0-EBn0=- „.(i) 

2 

and given, sec 0 + tan 0 = 2 . ,.{ii) 

Qn adding- Eqs. (i) and (ii) P wa gar 

2 sec 0 a* ^ 4 2 
2 

*'+ sec0=® 

1 

13. (dJsinaS^sLn^seeeE^secSS 11 


=* sin 2 5° sin 35*- 


1 


cos 8b* 


1 

cos b b* 


=* sin 2 5“ sin 3 5° X - 

cna (B0 n - 25 e ) 


cor (00* 35*} 

=> 3in25" x sin 3 5° X 1 M -—— 

sin 2B b sin 35* 


^ 1 

l^i C^fl Wc know that. sin 2 0 -I- cas 2 G = 1 is true 
I. sin 2 l a -I- cos 2 L'" J = 1 whicti is not Itue. 

- cat^ST* 

* cosec^B? 3 - tan 2 &3 a 
Now, sa^PD* - B*n= mv?BV 
and coi^S?* = (90* - 33°) = urf33* 

SM?&3 q - 001*57* 

= comc?& 7 - tan 2 33" 

IE is not true. 

17. (o Glvou H p = asm* 4 &cos x ... tlii 

and q - a cos x - i?slnx ...(iaj 

Qn squaring both the equations 
p 2 - ^ Ean* x 4 J& 2 cot'' x 

4 ?.gk SJflJC cCs X 
nnd q £ = cus £ x 4 i/s'ui 1 x 

2 ai sin x cos x 
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4 Srih sAnx cmtx 

4 ^ cos^ x 4 sin? * - 2ai> sin* dqs * 
p ? 4 ^ - a^tsin^jr 4 odr^ a) + tf 1 
{cos^x 4 sin 11 ?0 

*0*4^ 


18- Ctl Givon, sac(0O — ftTsinft sec45 
= cosec 0?nn8 sen 4Fp u 

a«L t . H jne-(^^VS 

gbO 

is. (cj t*ne=- 

a 

3 sin S 4 Z cos B 3 tan ft 4 !J 

. Ji - w -- 

3 sin ti — 2 cos 6 3 tan & - 2 


3 x - + Z 

w_a_ 

3 x — - a 

3 

20- id} see 0 - cos&c 0=0 
=* sec ■ ocMec 0 
1 _ 1 
cos 6 shift 


4 45 

I -. 

4-2 


m 3 


=> ten ft = i 

=* tan 0 =• tan 45° 

=> ft - 4& p 

-v mti 6 4 wii ft = i&n 4& n 4 cot ^ 

■1 4 1»a 


r^ivenl 


21, (tf Given, tan 70-tan 28= 1 
tan, 70 - cot 20 
=> ten 79 = tan (90* - 2Q 
■4 70 = GO* - 20 

2* 9ft“9Q® 0^1O n 

can 30 = tan 30° a !_ 

J5 

^ tan57 c + cot 37 c _ laciST 3 4 co\37 a 
can 33 fl 4 cat 53* oot 57® 4 tan 17° 


uaftiiT 5 " 4 


1 

tan 3 r 


- - -+ tan 37 s 

ban 57* 

\ 4 tan 57* Urn 37* Ion 57* 
et- X ---- 

1 4 can 37 u ta-n B? 11 tan $7* 

~ tafl57fl = lanby*-m37* 
tan 37’ 

23, (a) —^- + -4 

&ae?e 14 cor 8 

= 5 COS E 0 4-4 3 Sil3?0 

oeweft 

[Vl 4 CCC*0 = COSOtf'ftl 
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= 5 cos ? e 4 d sirf 9 4 13 sin E e 

= 5 cos E 8 -i- islo E 0 

= S(slm?fl+ cos 2 8* 

{vsir^G + cOs E 0 = 1} 

■ 5Xl m 5 

34 . 5sLn75 Q sm77 Q 4 SfiOa 13° cds 15° 

k.s ib° sin rr 

7 &in01 a 

CQR 

5 [sin (90° 15°5 sin (90° 13°}] 

_ + 2lds'13° coeIEF 

HBlB a Sifti|aC3 n - I3 n ) 

7lairL[90 Q - 9°) 
oqs9* 

= 5 ops 15* cog 13° 4 ZcmI 3* cnsl5 a 

IX)E 1 Es” DJS 13° 

7 cos a n 

ms 9* 

_ 7om15* cm 13* _ 
cos 15° cos 13° 


i7-7eO 

25. (cJ <i> LHS - co5ac? jc + sec^ x 

1 1 _ x 4* sir? x 

sir? x X Stni 3 x ms ? ' X 

1 1 1 
sir? x cos 2 x sir? x cos" 2 x 
ccsec 1 "' x set? x a RHS 
(ii) LHS - sec? x + can? x 
] sin'' x 

= I__TT jZTI 

005 X COS X 

= 1 *^ ^ ace 5 .v me? Jf = RHS 

COS* X 

(UQ LHS = PDSBC^ X 4 Lan a x 

= 14 pqc^ x 4 sec? x - 1 
v PQ&qc z x = 14 ctH 2 x 

=*■ = 1 4 LflfiPx 

= ooc 2 x 4 sqc?x ^ hhS 


5o r Eqs. (i] ii[]d (iii) are corract. 


25. (O 


cm -T cos x 

- 4 -■ Z 

oasecx •+ 1 oosecx - 1 

COS J (COSCC X - 1? 4 QOS X {POSCO X 4 1] 

(OOSCC X 4 I] (OOSCC - 1) 


= 2 


COS X CDKfiCX - COS X 4 CM x CMfiC X 
4 COS X 


fc 2 


COSK^X - 1 


















2 DOS JC ■ 


*mx =2 


cotx = 1 * cat 45° 
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2cotx 

2 

COi X 


37, 


cos 0 


: 45° = - 
4 

- z 


ccs 0 


= 2 


1-slnB l + sin6 
cose u 4- SLflft - QQ5 ^[1 - gmfl 
(1 - ^snEfl (1 + fiin(3) 
casft + casO slot) ao&0+ cosO sinG 
1 -sinf’e 

2 GC5 0 rinG 


cas^e 


2u«j@ = 2 
tan G ^ 1 ^ tan4o 5 


2S- it; 



{1 + sin® 15 
^ Cl — sin® (1 + sinG? 

|(1 -I- sLn0) 2 

1-We 


|(1 -I- sLn&r 
V ods^s 


_ If i +- sLoq T _ i 

^ casO J 


0 

+ sln0 


DCS 0 


1 S1J10 

CDS 8 cos B 


= see 9 + tan 8 

29< (d) 7 cgs 2 8 + 3sLt^e = 4 

Dividing by cos 2 8 at both sides, we get 
7ms 8 fl a ail) 5 9 _ 4 

CO3 ? '0 COS ? '0 ®S 3 0 
=?■ 7-1-3 can? 0 = 4 sec? 0 

=> 7+3 tanFfl = 4 (1 + can 2 8l 

=* 7+3 cat/fl = 4 + 4 

=+ 3 = tan 2 e 

^ tan 0 = 

30, ( fl ) ^ «id27" + eotey 

can27 & tem2B 3 ^ 

tan27 fl + cot (BO* -27*) 
tan27* [sin25 a + cos (9D a « 25*}} 
lan27 g + Iin37* 

~ Un?.T [sin25 u + sin25 a I 

2 

=---= CQSOC 23° 

£sin25 n ' 
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3l.i ii I)ugs&£- manm cha value of 0 lies 
2 

boUvetm 0* and —. 

3 

l. 0 is less than or equaJ to ^ is., 0 £ ^ 

3 3 

33. ff] Given, 

x 2*8 sec B ons 0 
y = b sec 0--sin $ 
z = c tan 6 

NW, ~ + 4~~ 

J 8 h? C 2 

□n putting- the values of x r y and z, we get 
^ JibJSks 8 p ^Be^6slT?t _ c 2 tan s 6 


if 


<? 


= set^ 0 [cas E + sirtf* tfc tan H 0 
* set^B - t bi?$ r.Wfl - tajffl a 11 

= 1 

33* (fij Ctt*e-s!n 4 6 = - 
3 

=> {cos' 2 0j^ — <sirs 2 0} 2 = ^ 

fuos 3 0 - + sm 2 0;i = - 

3 

. . js - ? 

cas^S sLn^&s =*■ cos 2 & ~ 

3 3 

I - 2ain 2 9= - 

3 

34. ffr) 7sin S fi K 3ccs S G -4 

4 sLn* 0 + S&iri^ 0 3 cds^ 0=4 

4sLr^ & + 3 (Eirt^B 4-cos H 0) « 4 

=> 4 sln^ & + 3=4 

=* 4sin : -& = 1 

=> si rt& = - 

3 

=> 9 = 30* 

==> cos 0 = tosSO* = — 

2 

35. (£fl tan B0 ■ qot 30 

MU E0 = lameO*- 2$ 

30 = 0O a * 20 =}0=g 5 
.*+ ten SB => tan 43° ol | 

3& r (C3 VSinfi cde 6=0 

slnfl = ms B 

Sjjiuu. ain0 tmd cos Bam equal idc-0 = 45* 
Sul *in 4 0 +■ cos 4 0 = {sm 4b*) 4 + (cos 4&^ 4 


-GM 


= 1 + 1 = 


1 + 1 
4 


2 = l 
4 2 
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37. {f} Given lhau sm 7 x +■ x - t ■ 0 

=> sirf x + qos 7 ' x — 1 

Whfch h an identity of trigHUHnstlk: ralJu. 
and always true for every real value of x. 

The equation have an infinite solution. 

38. [ft Statement I 

- 2 (cos 30 6 + 1) 

€Ol3U" - 1 

■Ja -i (a j 

=, 4 ±lx 4 ^=af^| 

v5- 1 { 2 ) 

3-1 

£ 

z 

=> J5+2==»?M l 3+2 

A It is erne. 

{jiausmem U 

S sin 4 5° cos 45° tan 45° cot45* - 0 




i-a 


1Xl±=0 


^ £ x- 1x1 = 0 

Z 

1 - 1-0 

a. Betti Statements i and IE arc true. 

39. (d) sinA-cos A-tanA I cos AsinA-cot A 

. , ainA , . . . oosA 

^ran A■ cos A■ + qor A-nm A- 

COS A sin A 

=^ 3 in 7 A+- cos 7 A 

— 1 f L r sin 7 A + cos 7 A = 1] 

=OBe<?A-«JlF A 

(V l + COT?0 = CQg«^0l 

40. (ft 2 Coo& E 0 — sin 2 B) = 5. 


=? «» z &-sJrp8= - 

z 

We know chat, 

cos^ & + sin 7 6 & 1 
Dn solving Eqs. (L) and (JJ) a wfl get 
. 3 
4' 


...El) 


-■Eii) 


la - 5 — ~-i 2 B = -j 5 Sj^9 = 1 


2 iwsr & = — wb‘ 
2 

3 

C^fl = = 4 

,m a 0 1 

4 


=: cni.fl = V5 
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41. [£] Minimum value of doe 0 = 1 

and minimum value oFsec 6-^-1 
m/fl + se^’fl = (- Iji 6 + (- = 2 

42. ffl) CDS X + CDS Y 2 

*• (^05 1 

^ CM X = 1, COS Y — 1 

At X as y -m D 

+ r . sift * + s3n ^ = 0 

43. (aSsec^e - tar^ 9= 1 

7 


scc^B +■ ebi^ 9= — 
13 

/.Value of sac 4 0 - urn 4 6 


Httenticy] 

[given] 


44, 


= (aec^ G - uui 2 65 (set; 3 G - tan 2 6Q 

= 1 xi.i 
12 12 

ffl f I ^ 1 \ f 1 _ 1 ^ 

^ coy 0 cot G J dqm 0 cot 0 J 


p_+ 

sinfi 11 

1 

sinfi 1 

\ cos 0 

COE 0 J \ 

COSi 0 

CDS 0 J 

1 +H 1 J 10 

1 - sinG 


cos 0 

nos 9 



1 - sir? 0 

00 S 2 G 

— 3 


noe E 0 

cm 2 0 




4S. [&) A !=■ tan I l e tan 29® 

Ja =2 tOCeldest70° 

^2cnt^U 0 29®)ddt*90® II*} 

=■ 2 tan 29 0 ' can 11* 

iv cot (90 fl - gj = ia»0] 

/. fl = £A 

4&r LC] tan 20 s —-— 

tan 40 

i&n2G = 

=> tan 2G = tan CIKl g - 40Q 

20=90^-40 

=? 9G = bo* 

=> 0 = IS 4 

/. tan 30 = tan (3 X 15*} - tan 45* = 1 
47. (ffi sinG ■+ cosec 0 ™ 2 
1 

=* ain 9 + - e 2 

smG 

sin* 01 - 1 -as 2 sin G 
=& ail^ H - % sin 0 + 1 = 0 
=b [sir 9 - if == □ 

^ slnG=l 

=> emeefl = 1 

ValuH of sin L & + cusard 

- (D 4 ■*■ d) b 


=1+1=3 
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48- lb) When 6-0* 

sin^ft 4 DDK 4 ft - 1 
When 6 = 43* 

Kit? 0 4 tds' 1 0 = - 4 — = — 


When 6 = 30 e 


^94 DQF5 4 0 = 1 4 ^ = ii 

* ie i6 

Average value oF A 

=> -<A<1 

4 

49. (*] 2sii^G 4 3 cds^G 

ll 2 aln a ft + 2 DDs a ft + ens^ft 
■■ Z (bu?Q 4 oas^Qi 4 cos A & 

— 2 + oas^ft 

v Minimum value of cos 6 = — I 
Required minimum value 
*2 + (- II 2 -2+ 1-3 
SO- (d) t&t I0 t cotB0 <> cul,20 e col70'’’O0ttS0'’ 

• dqc 10 Q tanlO^-cot SO*-tan 2G^cot 6D* 

[■-’tan (90° -01 = cot H] 


= 1-1 




si. (d) cos G cosac 23 d = 1 
I 


cesac 23° = 


w secO 


cos 0 

c.r. i&nc 23 a = easoc (9fl c - ft) 


=■ 33* = DU 13 - 6 

ft n- 90* - 23* - 
52- tan 20 tan 3G = 1 

1 


tan 30 _ - 


^ Dot 20 


tan 2ft 
tan 3ft = inn {00 R -2ft 
36 = 90* - 20 

:I£! 

5 


50 = 90* =s ft - 


10* 


- a se t , 3 5xia 

2 COS-1-ZCQS- 


= <5 COST 45*- 1 


2xi- 


1 — 0 


53. (di Let X = sin ft 4 Gas ft 

On squaring both aide, we get 

X 2 =yio z 0 4 fflS^+ EsInft oOS 0 

-1+2 sin 0 ■ cos 6 
0<ft<90* 
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VutrlB of bol>i Sin0 and coy 6 will m- less 

L-] IOCI 1. 

/. 2 sin 0 ■ cos 0 < 1 

X^<2=*X<V2 

X< 1.414 

54. m sin & 4 co&ec 0 = 2 

=s tin e 4 —— e= a 

sm0 

=s sln^G - Ssin 0 + t =0 

=9 tax. e - if = o 

^ sinO —1=0 

sin 0 ■ 1 

=* cosec @ = 1 

siln 3DD 0 4 cos&c 1 ®^ 

= (D™ + (1> 100 

■1+1 

MLw — t ^0 = 3 

sin0 - OCrS 0 

sinO -I- cos 0 = 3 sin & - 3 cos. & 

=S- 4 cas 0 = 2 sin 0 

=* can 0 = £ 

Value of &1 tv 0 - «k 4 0 

= {sugP 0 4 cos E 0) C&in^G - co^fl} 

[■sirfe 4 coi E e = tj 

= san 2 © - gos e 0 
= COS 3 e [liui 3 0 - 1J 

wjoFe -1 

33 

_ tan 2 & - 1 _ 4 I _ 3 

1 4 tBn^e 14 4 5 

56 r (b) tan 0 4 cot 0 = 2 

=> tan 0 4 —-— ■ 2 

ran 0 

=* ten'' G 4 1 * 2 tanfi 

—> tan* 6 - 2 tan 0 4 1 = 0 

ftoi0-l} a *Q 
=* tan & = 1 

and cor, 0=1 

ton* 9 4 Dat 10 ^ = (If 4 (if 0 =1+1 = 3 
S 7 , Ccft If O n c & c BO",, tfsefl all the trigenjameurijc 
ratios can be obtained when any one of thft 
si*. r&Iics is given. 

. L We use any of the following LdancLty to 
get any trigonometric ratios 

sin a 04 005^0 = 1, 1 4 tan^ 0 = 3Etf 9 

and l4cot 2 0 = cosK 0 
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68 . [(I) Let = — : -+-— 

1 4 odhG shift 


siif 8 +■ fl + ctreft) 11 
sinG £1 + art ft- 
sjrf G -l- J 4 eos 3 0 4 2cosG 
sinfl(1 4 cnsE^ 

?, + zi™ose 


binG (I -I- DCIE0) 

2 (I + cos (£i 

I .T^gra -g^g : 

sanGO 4 oos6? 


EoohkB 


69. (fr) Givati tlicit, sm 0- clih 9 = — 

4 

Now, we him? sin* 0 + cos '0 = 


■ -(S3 


frin^ 8 - ccm^ ^ 2 sLn a & oqf^ 0 



.“. 32 3 and AC ■ 2 

By Pythagoras thEorEm, BC 3 = (2) z 4 {3J 2 

EC » Vis 


N-OW, COS 8 


vn 


and sin 0 = 


JI5 


_e_ a 

2 tti&9 - Sin B ,/iy Ji3 4 L 
2 ms G + sin 9 _b_ + _2_ a 2 

Via JI5 

61. (c) Given. ccsB + sin& = -JZcasIt ...(i) 
Oh squaring both aides, we get 

(art 0 4 ninG ) 3 = 


Ort^G + sia?G 4 Eshaftartft = 2tfrt £ G 
2 sin0ort0 = ctrt i 8 - sirp0 


2 binG cos G = [cos G - sin9) (art & 4 sinG) 


cobG ain8 


2Ein&oos0 2sLn9cDs9 
^cos9 4 slr^. Jz cos 8 


rfmm Eq. UiJ] 

VZsinU 
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62, (d Given that, 3sinx +■ 5-cos x = 5 
On squaring both side, we get 
9 sin 2 jc+E5km E jc+ 3 Dsinjf cm x=25 

=$■ 9(1 cos* x5 + SB (1 - sin a 

+ 30sinjr c.os x ^25 
=> 9 — 9 cos* x 4 2E ~ 25sin* x 

+ SOsin.VtOttf - 25 
9 + 35 - {9 COS 2 k + Sbsjn 0 

x - 30sdhjf tus x} - 2h 
9 = (Sods- x - bsirufj 2 


3 cos x- Bsinjf = 3 


63. sec x ■ cosec y ^ 


1 


cm x sir* v 


cfls x = sin y 


tiny 


• to (f-*)' 

, i-.-y 

(x ■+ y] ~ — 

2 

Now, value of sin [jr + y) m sin — «■ 1 

2 

64. (dj Giron, sinl T - * 

y 

Now, 3BG '17 a sin 73° 

tsec 17" - plnp 4 17 e ) 

= Wt 17*-flMlP 

= —-—- cos XV 

cos IT” 

1 - oos S 17” sin 2 17 


cos I7 D 

cog ir 


** 



LV 

f.'ccs 0 ® 

— sii? 0] 

\ v 2 
** 




1^ - 

x 2 


L_S tV-* 

\ f V 

66- (d) Y 8 + =i!sln^^ j 

f(? + c? = (a - t) a + aaftj 

-i., 

t for all intt+gw vaiura rrf x ] 


jslfi 


x ~ - =■ 0 

JE3f 
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£6. £&) Hrt and Trial 

The Equation eos^G _ f x ^ ^ pe^it,]^ 
Axy 

only when x = y 

On X = v m ttie equation, 

n« 


■ 4 ** 


. gxr 

4Jf 2 


= 1 


=? 6 = 0 ® 

67, [b] siri 2 1* +■ sir?3 a 4 ■ ■ ■ + sm 2 4S* 

+ — + £in S {90 - 3Q + Bh? (90* i*> 

= sin 3 1* -fc fitn a 3 c l- — t ^4^ + ■ ■ ■ 


+ DDfi S 3 a 4 DOS 3 1* 

-"-“♦(if 

ft 22 4 1 = 33 ! 

2 0 

68 . \&A 4 5 = BO* 


(y ihey ura CDmptameraLdFy] 
=> B~3Q a -A 
,'r sec 2 A + sec? B sec? A-sec? B 

= sec? A 4 Sec^{fl {] 0 A] sec^Asetf 2 


(90° - A) 

a FSEC^ A + OOSEt^A - set? A- COSCC^A 


DOB 2 A fiijf A &Ln? A ■ oos^ A 

2 2 

s in' A 4 00 s' A - 1 

sdn 2 A ■ dos 3 A 


2 2 

sin' A ■ 00 s ' A 

69, (£flsii?S‘ 1 4 sii^iO® 4- - 4 sirfUb" 4 - - 

4 sir^Bb® 4 sif^BO® 
■ Ws*tBli?tO*+ + sin 3 4B e + --- 

+ allftsO*-$ + sin^flO' 
= 8 X &rtn z 5® + ass' 3 fi°- ■ 1 - sir? 46* 


4 sin 2 eo- 

= 3 4 (4=1 + 3=8+ \ * i = 9 l 

UbJ i 3 

70. (ft) sin (3? - 00®) = tus Oy 4 20®) 

=> Sin fix - ZO*} = sin {S0“ - (3y + 30 °» 
sin Ox - 30*) = sin [70* - 3H 
3 m-30*-70* 3 r 
=} 3* 4 3jr * <30= 

=s 3 U+fJ=90* 

=s X4y=3(j" 
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71 + (O liivtsfi, 


sin0 -+■ aw 0 
sin 0 ccg 0 


DOS 0 j 


1 ™« J 

CDS 6 | 

L COS 0 J 


ItScn 8 -I- t 5 

--- * - 

tan 0-1 4 

=> 4 umG +- 4 = btan0 - 5 

Lan0 - 9 

Puctinff volume of i&ne, 

tan 3 0+1 [S] 2 + I 


Je-i o) 2 -1 

B1 + 1 


aa 


SI - 3 SD 
72. (tft Sil>39 ' * 3 tan 11* fcan79 fl 


11 

40 


cog 51" 


ain 39“ 


ttu]!J 1 ■■ Van 50°’tEm45° 

-31*1.1^21 + &in 2 e^3° , J 

■ -I- 2 tHn 11*-tan 


73. [0 


cos (BO® - 3B°) 

oa® 11®) 

lanai’-ianOo’ - Si"). 

1 - 3 (elq 2 Z1 * 4- sir? - Z]*) 

Jvtan (90* - EQ = one U r qos (90" - 6) = Sin3j 

= sm39 * + 2 tan 11*- mi 1 l^-tan 31°- 

siinSO 0 

+ ms k 2P) 

= 1 + 2 - 3 = 0 

tv tan 0 ■ cot 0 = 1 and air^ 0 + cdb* 0-1] 
cos E 0 


Cot 2 0 - u£& 2 0 

=> coa a 0 = 3 cot 3 0-3 ms 3 0 

4 cofi 2 0 = 3 cot 2 0 


4 DOE 3 & - 


3 cos 2 0 
alr/0 


= 0 


ccs z e 


( 4 -=ji)“ 


4 - 


skfe 

4 SLcT? 0—3=0 

aln 2: 0 = — 
4 


sin0 = ™ -rim60 15 
0 = E0 P 














74. mr. 1 ft" 1 

f 


«x72 g om z £5*+ 

L 


yoursmahboob. word press, com 


Efln72 u -^GR n ; 


= cone*ocri72*W i 2F ? +-- 

tan 72 e aatTGS* 

rocsi. (flO a - 0) = tan ffl 
= cot iy c ' t:3n i hr- i»s n ;j ;' j: - 


coiia n 2 c 

-I--■ cos 6 B° 

cdl 18° 


» ceh S 22* 4 cds Z 68 c 
» oh S 22 * + sici Z 2 Z D == 1 

(sfn (SO* -ft = he G 


75. (&) 7 6in*0+ 3 tns ? 0 = 4 

* 7^ + 3-V 

coa^G cos 0 

=s 7 tar^& + 3= 4 seri^ft 

=> 7 tar? 0 + 3 = 4 (1 + tan? % 

=s 7 tan? 9 - 4 « 4 tan 2 6 + 3-0 

^ 3tan?0 = 1 

=f tB«p0 = l 

a 

=? tan0 = -^r 

V3 


Exercise © Higher Skill Level Questions 









i. id) (sin* 4 sij-iy) = a and (cos * +ymr?P&b boob -wordpress.com 
SqunrLny bolts tJm aquations, v-'-y yyt 
fcinx 4- sinyl 2 = d 2 

SiflP* 4 sin 2 y 4 2 smx siny = ^ .. _{L) 


and (rob x + ooh jtf 2 = 

2 2 2 
cos x 4 cos y 4 2 cos x cog y = b ,. 

Adding Eqs. (i) and (ilj, we get 

Cain" - ' x 4 sln a y 4 2sinx siny) 

-l- Ccos E x -l- oos 2 y -l- 2cos x may) = a* + 

=> sit? x + cos 7 x 4 sfcn £ y 4 mg* y 

4 2 (ginx gtny 4 cos h cosy) = ^ + 

=> 1 4 1 4 2 teSftjf stny 4 dos a: cdsyji 

= * 2 4 A 3 

^ 4 ■" 2 

A glnx siny 4 oosx msy--— -— 

£ 


2. CQ RHS = a® Ht) 4 tad® (t - tanJ® 
e= cos' 2 >0 [1 - tor^0) 



_ cos 2 6 - sin 2 0 
1 

= LHS 


cos 2 fl - siT^e 
cos 2 0 4 sLd 2 0 

[■-■ 4 cns 2 fl= 1] 


[ill RIIS = [tan ft 4 sec0] Z 

_ f sin 6 + | V _ [I 4 sLnflJp 1 

^ cos 6 cos 0 J cos 3 Q 
= [I 4 sine) 2 [1 4 sm0) (1 4 sinft) 

1 - sin 2 0 11 4 Sln0> [1 - gtn0) 
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-i±^* = LHS 

1 — f:Li) 5 

3. (ft tan 1* tan 2* tanD°... tanHfl * 

or 

tan'l® tan.2° tan3°.tanSE c tanSy" 

Now, tanl^tanSa^tflnZ 11 tanKS*. 

tan 1 c [tan (SO 1*}] tan2 s tan 

(DO 2*>. 

= Lanl 3 cpU*tan^*cftt£ b ...... 

= reni D * —— ien3 D x —-— 
laM° tana* 

x.= 1 

4. (d) socG + cen0 = p ...<.1} 

=> —i-i 

st?d9 +■ Ulu& r 
s*c8 - taaifl ^ J_ 
s*?e-tan z G J 3 

___ 4SUt^-- _ton£ 1 

1 + tan 2 9 - tan 2 fl J" 

Sec& t*m&= — ..(iij 

p 

Prom Eqs. (i) and (il) r wo got 

2 s*c9 = p + — 

P 



socO = - f p ■•■ — 1 

-P 2 *' 


al p) 

\ 2p 

=s 

t**0- 3j> 



+ 1 


Jfow P in AABC, 

{ECf = tAG) 1 - tAB) 2 

- (F Z -t l) 2 - 0FJ 3 

- P* + 1 + 2P Z 4F 2 
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= P* + l -ZP 2 
^ [BO 2 ■ [P 2 - 11^ 

=> BC~ C ‘P* - 1] 

sinft =4^ 

F* + 1 

8 + (d sin 6 +■ tos 0 w 

On squaring both sides, we get 

sin E 0 4 cos ,J 'fl + 3si[rB cosfl ■ x 2 
I + £sL[]& UOE0 == x £ 


3^-1 

r+ sinfl ftH5 0 =- 

2 

cos* 0 + sin* E* - JCG5 E $i 3 + frill? G) 3 
= (von 2 ft + SSH^0(| 


-tu 


(CQS^e - COS 2 esin E 0+ sin^O 
= {(ws ? ei H + - «js E 9siit 2 e} 

ei {fto5 a G+ Hin^d^ — 3OO3 ? 05in. ? '0 

- cos 2 9 sip? 0} 



[from Eq. (i)] 

= J _ Sfc 1 - Zx 2 4 1) = 4 - 3j 4 + Sj 2 - 3 

4 = 4 

r lV4^ a _l 1+Bje »_ 3je 4 } 

4 4 

6, (£) Given, 

1 4 ten A 4 tan# + tan A tan# = 2 
tan A 4 uanfl = 1 - tan A Lanfl 
tan A 4 tap B 

or --= 1 

1 - tan A tan# 

= tan 45 fc 

tan (A 4 U) = ln.rt 4R“ 

I"., p Ian A 4 tan # 1 

V tan (A 4 #) =■-] 

I tan A tanJ? J 

A 4 A = 45 n m n 

4 

7. (a) Eiri[10*G'33T ■ 2 
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slntl = - 

1 

sin (90 s 79° -a 

msTR 11 Ra’2fi'= a 
COS C79" 5U r 2(0 ■+ L4£l[l(l“B'32'1 



_ a <1-^1 a 2 ) 

t/i-^ 


S- £0 x +■ y ^ s 

^fDW r COG 2 X +■ CDS 2 Y + COS 2 3 Mi 7 

2 2 2 
“1-1- (due x — Eiir y] +■ cos z 

a* "1 ■+ D&s £,x + y] ■ cdh [jf y) + cns ' * 

1 + DOS Z DOS £X - + COS Z 

^ 1 + DOS z [ods£jr —y) +■ CDS i X + ]/)] 

= 1 + DOS 2 

L a 2 J 

sl + S DOS Z ’ DOE X ’ doe y 

=i 1 + a DOS 3T ■ DOS y ■ DOS z 

9. £i?J costf + secG ■ 2 

cos fi f —-— * a 

cos 8 

On squaring bum sides, yet 

tt» 2 0 + _L_ + ^=4 

rare 

=s cos 2 6 + —L_=£2 

cde*Q 

On cubing both sutas, wo get 

ws 6 e+- if +3cos 3 ® - V = a 
cos*^ gckTB 

=b cos*fl + - 3— + 30 = 3 

coa a 8 

| * 1 1 

I V DDK -0 +- -— = a 

I cos^a J 

& cde 6 O + —■ a 

cos e & 

=? CCrS 6 &* SGC 6 0 = 2 


10. £C) Given, sln0 - nns0 = 0 

On squaring bom sides, wo g«L 


(sin0 - cos€5 2 = 0 
sin 2 0 + coe S G - 2eLei0dos8=O 

[V sii^0 4- cos 2 6 

2sin0ccs0 m l 
«□(!-«)+ ca. [|-b) 

- slei$+ c»50= ^(sknO + cos ft 1 


-l] 

...{» 
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b ynirfO 4 cas 2 0 +• 2sLn&miO 
= Jl+l=Ji [fromEsj.Wl 

11- (a) fffl = tin 8 9 + Mi 14 a 

= 5 in B 0 + (J -shfO) 1 

t' majumum value or sin® 6 = Ij 
= 1 + 0=1 
[d) Given, 

cosetrG 1 

cos 7 9G + sin 2 0 

B3 -—_- 

l - ala 2 0 sin 2 © 

CO® a fl(l + Sm. Z Q 

COS 2 G 

* 1 + sin 2 S' - oo& 2 0 4 sin 2 0 + an? 0 
— cos 2 0 4 2sm 2 £ 


0’ 1) do & 2 0 = CE - m) nil? 0 

EBf^a = 1 

8- in 


ian0 


\Z-m 


13. (d) Let EC = x, then Afl = x 4 2 



In AABC r 

fx + a 2 + X* - C3 m'&> £ 

?=*■ Ex^ 4 A y — 16 — 0 
=> /42if-S = p 

=f {x - 2) U 4 4) = -0 =* x = 2 
AB=± r BC m 2 
CDS 2 A - 005^ C 

“(s 5 s) ~[is) “I 

14. (fl) cosx 4 dos 2 x = 3, 

2 

—f GDSJf^ 1 “ CDS ‘ X 

=> cos x - &1.W 5 jt 

Now. 0£jain doh X + dds 3 X = ] 

Cm cubing both side. wc ncc 


-fl> 
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(CQR.JC 4 HH 3 * [I] 3 

DOS' 1 x. 4 (cos 11 je)' - 1 4 3 cos 2 X ■ COS^ X 

4 3 CQSH- qcts^ ^ 1 

«B 5 K + COS 3 K 4 Sons 4 W + 3 co*i R x = 1 
Put. COS x i± gin E jet [from Eg. (1)1 

sin? x 4 sin 32 Jf 4 3 sin 8 jr 4 3 ssn iD ar = 1 
A siA lS *4 3 * 4 3sin ft ff 4 sin 0 * -1 

= 0 

IS. (d’)pSL338 4 = t 

On squoring both sides, we get 
a^sir^Q 4 cra^G 4 EabsinGcosG = 

-■ e 2 (l - cra^G) 4 i £ fl - siri 2 &) 

4 2 absinOcosO ■ c 3 
--a 2 cds 2 G + “ i^sin^G 

4 Eab&in^cosG 1 ■ 

On rafiimtiging, we get 
^ 4 b 5 - c? = ^ofts s e 4 

2xbzkL & cos 0 

4^ + ^- ^= taccraG - i?su30) 2 

—> a cos G bsinG = ± 4 i* 2 d 2 

nc .tw „ * ra ^ »nO sle]|5 

4. Dr [.&] Lana - jiternp =$ -* n -— 

cas. u cos [1 
nasinp _ ^ slnfS 
cos a cn?.fi 
m 

=f COS&-—cosp 

ft 

□n squaring both sides, we get 
m 2 

CDS 2 a - — COS* p 
n 

Also, Fsinoi = m sinji 
On squaring both sides,, we get 
sjc^tt = m^sinFp 
1 - c«d a ft = - dos s p) 

^ 1 - cws 2 a = je* 2 - .t?^cos 2 p 


■ ■ -{i,) 


(I - CDS 2 a - m 2 ) 


[oos 2 g 4 n? - 1) 


: COS* p 

= 0O3 S p ..^i) 


From 3iqR. and <ii), we get 

z? 3 rr^ 

■* j-j 3 cos 2 « = cw*a 4 ni 2 - 1 
=* {n 2 - l)eus 2 tt = - 1 

E *, m? _ 1 

A COS & LZ M ^ 








17, (A Gi™. «□*-«*( = I yoursmahboob.wordpress.com 

2 

sin fi 9 + cas® 0 - (sin 3 GO 3 -I- (cos 3 SO 3 
■ (sin 7 8 + cos :, '0] (jfcn 4 9 + cos 4 0 

- Slrf 0 cos 3 00 
tv Slfl 2 8 4 COS E 0 = 13 

- (sin 7 8 + cos 7 0o 2 - 3 sir? 0 cos 2 0 

- Km 2 0 cos 2 0 


: {I - 3 sin? 6 CO® 3 < 


[’ 


^in0- CM0 = — 
E 


= 1 


-0 K I = 1-i = i 

4 


4 4 

IS. £&? otewc (75* + fr*;s*e{l5 v -0) 

- Uiii (55° 4 01 + cot {35 D 9& 

=> cosec [75 s 4 0)- COS^C 100° - (7fi ia - Oil 

- tan <55* + 0g + DOlPeO* - [35 s - 0j] 
=> DOSOt (7 5° -I- 0) cosac f75 n -I- 9& 

Lin (55 s 4 0) 4 tan £55“ 4 Eft = 0 
ig. [flj COS AT + SCC X rn 2 
On squaring hath sides, 

oo& ?a x 4 «(? x + 2 « 4 
cos'' k + sec 2 Jf = 2 
Un cubing Kq, (i> 

CM 2 X + Sue" 3 X 4 3 {cos x 4 sec x) = 3 
=> CM 3 X 4 sec 2 x 4 £3 X 3 = S 
f=^ Cm 2 x 4 sbc? x - 2 ...(to) 

From Eqs. (i) r fii) and (tti) P wo got 
cos n x 4 soc J1 Jf-2 

20 T <£1 Since, W and £5 are ccmplementary angle, 
a = SO a - p 

Nyw, ,;C03 ft cease P - cos ft srn f3 


I CM ft 
sin P 


cos d slri P 


-l 


ms ft 


cos fyo 13 - p) 


- QOS ft DQ 5 ( 00 ° - P) 


- - cos a- cos a 


- Jl - con 2 ct => ^fhi? ft = sin CM 
31* (cO sin B 4 3 ™ 0 = - l 

Oh squaring both sides, we get 

(sin 0 i- Z cos ft 3 ■ (- I** 
=> sir? G 4 4 cos 7 8+4 sin 9 cos 0 • 1 
=* £1 - doe 2 65 4 4 (1 -■ sir? 0) 

4 4 slnflcost = 3 

=>■ (DOS* 0 + 4 sir? fig 4 4sjn 0 CUS 0 — 1 - b 
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cos? a 4 4 sin* ft - 4 Kin 0 cos 0 = 4 

=> (2: tsm 0 - cos 0)^ = 4 

■=> 2 sis 9 - cos 0 = 2 

22- (a) vsin {A + B) ^.1 

=* <A +J9)=dn 1 1 

=* (A + ffi = QO° 

B - BD° — A or Ai-90°^ J 
Now, cos (4 - ff\ = COS A COS B 

+ Bin A &Ln B 

■ cor (EO 0 - B| cns fl + sin. (SJD' 1 - 0) stn B 
= sin 3 cos ff + cos ft skn B 
= 2 sin B cog B = stn 2 B 
23. (a) sin 9 4 eo* 9=^ 

On squaring both sides, we get 

(snn0 4 cos GD 2 sr (i& ? 

=> sih 2 0 + cos 2 0 +■ 2 sin 9 oo& 0 = 3 
=* 1 4 SsinB cos 0 = 3 

=> sin ft cos 6 = -—- = - = 1 

2 2 

Now, tan 0 + cot & 

sin ft cos 0 

=-+- -- 

cus 0 siiL0 

Sin^ ft 4 cos H ft I 

= -=;-_ 

sin b dor 0 Fdnfl COS 0 


From Kq, (L), 

tan 0 4 cotft = --= t 
I 

24* (i) tan 0 4 snc&= m ,ti3 

=> aac0 = m - tanO 
Go squaring both sides, we get 
(r&c 0r - (jo tan Gf) 7 
=4 sec 1 * 0 = m 7 4 tan 7 0 - ,2m can S 

=> aec? 0 - tan 7 0 = m 7 - 2 m Wn, 0 

=> tan0 

[vs«? 0 - urn 2 0 = l| 


tanG =- 


2m 


On putting ibp value of tgn0 In Initial 
aquation, we get 


m- 


2m 

SOC0 ~ m ■ 


- 4 sec 9 = m 


(^) 


sec. e = 


2m 2 - n? + 1 


inti 


3S. (ov5sin8+ iacos8=J3 


Jn^ I 1 
2m 


On squaring both sides, we get 
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£5 sLif 9+114 9 

+ 120 slnG cos 8 = 163 
=> 2 !i (1 - cos ' 5 0 ) 4 ’ 144 (1 - sit? ty 

■I 120 sin 0 oos 0 - J £39 
35 - 25 cos 2 9 + 144 - 144 sid* 6 
4 1 ZQ sin 9 cos 0 - 160 
=> 26 cos 2 6 + 144 sin 2 0 - 120 sin0 

due 0 = 169 - 163 
=* (0 cos 9 — 1 £ sLij ft 2 =0 

z^> 5 cde 0 - 12 sin 0 ■ □ 

26+ (fl} OnJy Statement 1 is corned as ton0 
irucreasas taster than sin 0 as 8 increases 
while Stutument IE is wrong as tile value of 
aim 0 4 cos 0 is not always greater than I, It 
may also bo equal Lo 1. 

rtj* (sin S + cos 0) (tan 0 4 cat 00 

-*4* Sw---—- 

see 9 4 Dusee 9 


. . * , fu f sin 9 . Do s 9 1 
(sm0 4 DOE 0J + 

\ CDS 0 sin 0 J 


1 

+ J_ 

COS 9 

sine 

(Sili0 4 COS 0) | 

fain* 0 4 OQS^ 0 ^ 

^ Sill 0 cue; 3 

sin 0 + cos 0 

&LrL0 uos 6 

(sin 0 4 cos 3] 

[__!_] 

^SlO0COA 0 J 


sin 0 4 oos 0 


si n 3 dos 3 


sin 2 0 + cos 2 0 1] 


2ft. (a) 


si n 9 ■»■ ure 9 
sin 0 Dos 0 i 
sin 3 4 cos 3 
sin 0 DDK 0 

{l 4 set; 0 - tan 0 ) dqs 9 

(1 4 sec 8 4 tan 31 <1 - sin ft 


1 nin0 'l n 

4-— —— ms 0 

cm 6 dos 9j 

1 + slnO 

ons fl cm 0 

f tea 9 + 1 - sin 8 
\ ms 0 
(cos 0 4 1 4 sin 3l [1 - eld Eft 
DOS 9 

_ cm 8 4 1 - sin 0_ 

OOS0+ 1 4 slnfl - sinS cosS - sln0- sin 2 0 
□os 0 


fl - sin 3) 
cos 3 






















cue @ + 1 - sin & 
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cue 0 -I- 1 - sm E 0 - ginfl cua 0 
COS 6 

__ 1 - 

COS 0 -i- COS 2 0 - Sltf 0 00& 0 


cnz. 0 


[-.*1 - Fjirt 2 6 - OH 2 0: 


gds 0+1 sin & 
cue 0 feus 0 + I - sin i 
CCS© 

29. (b) Given, 

cos^fi ein^G 


£ 


.r a 4 jr 3 

= JFT7 


and ff&Lne - y craft = 

On squaring both ddes, wn+ gat 
j^slnFft + y 3 cas 2 0 - 2xy 

s&Lnft t»&0 = je 2, + y 2 
tf 2 sir? 0 + cue 3 0 

- 2*y sin 0 ms 0 - at 3 - y 2 = 0 
^ * 2 {sln 2 0 - 1 ) + K^Ctos^ e - 1 ) 

— 2 jqf 5ln0 COS 0 =3 D 
=& ^(30^0+0 

+ SleI 0CO& 0 = 0 
=* U COS 0 + y S&J10) 2 = 0 
x dds 0 + y sin & = 0 

=+ x cm 6 - - y ain 9 =* tan flc-iS 

y 

In &AUC 



ar 


(ACjt* = (AB) 2 + (J5C) Z 
lACf = (- -t- <*) E 

AC 3 = y 3 4 X 3 
jIC = Jx 3 4 y 3 
sin0 ■ 


- JC 


i/j? + y 2 ^jc 2 + y 3 


and ooh 0 t: - ■ 


c™ 2 e A sk?0 

- z — + r— 


\J*f 777 ? 

1 




Now, 
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tf 2 V 2 

a - = l =* ^ a 
i? tA a* 


(j? + !?}-{? (jt 2 + jt 2 )- h* 

= $'* 

30. (a) a coset? 33° CO? 67 s - air? 23* 

- ooi B fl? 6 

= co? 67= {?■ cos«?Z3° - 1) 

-mi?33*-h» b 23* 
= oo? 67* (cos«?23* 4 co»e(?a3i° - 

- tell? 33° + cos 3 33°) 
f.‘cose = sin (SCT - ® 
= cot 2 07° [coset?33* 4 cat 3 ?!") - 1 
= CM 3 67° COSO<?K3° 4 coc a 67° oo?a3° - 1 
= Co? 6 7° cos <x?2 3° 4 cot 3 07° von 3 07° - 1 
wi?s3° «s*tey + 1-7 


silt 3 23* 


■ ■ see? 2 3° 


coa z 23* sdi?23* 00**33* 

31. (a) oil B- tan (90* - €) - sec <90* - Eft ■ 
casco6 + (sL[?25* 4sin I B&*) 4 S 
[tan 5°-tan lS o -tan3O°-tiin75"-tan05’) 
L4catflcQt0 cosecG ■ cosec G 
+ frii^ZH* + a» 2 2S“) +■ S (tan 5*' 

cotB-tanlS^oot 15^- ran 30 fl ) 

V sec (90 e ^ ■ ddkjsc G 

iLE'J (90 n - fy - CDS 6 
xan (90 0 - ft ■ colO 

= (col 2 e - COS4C^ft +■ felnF 25* 4 

DOS 1 25*1 4 & K 4= 

V3 

( .■sin 2 8 4 ass 2 e - 1 

and co^B - case A = —1 ] 
~ -1+141 = 1 

33. (t XZ-YZ=2 .(l| 

X 
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By pythagoras Ehunrem,. 

XY 2 4 rz 2 = XZ 2 
=> m JCZ 2 - YZ 2 

24 m{XZ -YZHXZ - YZ) 

=> — t fXZ + YZ} 

2 

=* xz+ Yz = r& . ..cm 

Adding Egs. Cl) and (LL), we- get 
ZXZ ^U =>JiZ = 7 
YZ*° 7-2-E 

v T 5 

. . sec a = —■= and tanx = —= 

2V6 2V6 

.'r secJC 4 UinJf 

■ 7 , b _ IS _ Jg 

3^0 2v ! e 3V0 

33. CeJ) (sec x-secy 4 tan x- tan y) s 

- (hc x- tan y 4 tan x-sgc y) z 
= (set- 3 jt steely -I- idsip x - m?y 4 2 

sec x -sec y - tati x- tan y) - Csec 2 x - im? 
4 twf x-a«ry 4 2 see X - secy tan x -tan y] 
=■ M£^ jr-soc^y 4 can* ar • can^y 

- set? x- tai^y - taj^ x-sef^y 
- sec 3 x-sec 2 y - sec^x-EB^y 

- can* v-sec E V + tan 51 x-tan 3 y 

= set? x (see? y - tan? y) - ta t? Jt 

fstie; 2 y - taff 0 

= sec 2 x - taiiF x = 1 tv sec 2 - ian z e = I] 

34. (a) tea1S B ‘COt 75" 4 tin 7&‘‘Crt 15° 

= (.at] lb n -ctn^O D - lb fl ) 

4 can (90° - 15*)-cat 15* 

* tarFlb 0 4 oat?15 Q ...{i) 

fv tan (90 c - ^ = cet 0, mi (fl[y n - D) = lan 01 

„ h , r s 1 ^4-JS 

2 V3 <2 V3) (2 + V3] 

-2 + v5 

nr tanl 5* a 2 - ^3 

■\ tap 3 J5*4 not^l5 u *(3;- + {3 + Sf 

= 2 [f3* 4 (V3> ? '] *= 2 *4 4 $ 

= 3 *7 = 14 
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Chapter 

39 

Height and Distance 


It is an important application of trigonometry which helps us to find the height of any object and 
distance of that object from any point which are not directly measurable. If the angle of elevation/ 
depression from a point is known. 

Line of Sight 


A line of sight is the line drawn from the eye of an observer to the point, where the object is 
viewed by the observer. 



A person 


Rulldlnq 


Horizontal Line 


The line of sight which is parallel to ground level is known as horizontal line. 






Angle of Elevation youfsma ^ ooft M '° f£,pfesscom 


The angle of elevation of the point viewed is the angle formed by the line of sight with the hori¬ 
zontal, when the point being viewed is above the horizontal level. 



Angle of Depression 

When the line of sight is below the horizontal level, the angle so formed by the line of sight with 
the horizontal is called the angle of depression. 

A person is standing HorizantaJ level 



-*■ MIND rtf 


(i) Angle of elevation and depression are always acute angles, (ii) Unless stated, it is assumed that the height 
of the observer is not considered. 

Ex. 1 A tower stands vertically on the ground. From a point on the ground which is 30 m away 
from the foot of a tower, the angle of elevation of the top of the tower is found to be 45°. Find 
the height of the tower. 
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Sal, Given, angle of elevation 

ZAG3- 45* BO = 30tni 

IxiAAJBC, tan "llj’ = .4* 
BC 

1= AB 

30 

+* .4 B = 30 in 



Ex. 2 The shadow of a building standing on a level ground is found to be 40 m longer when the 
Sun's altitude becomes 30° from 45°. Find the height of the tower. 


Sol. Given, 

La &.ADB, 


Tn A ACB, 


DC - m m; ZACB Find ZADB - 45* 

tan 4S* = — 

BD 

AB = BD 


ten 30“ 





DC BD * DC 
1 A3 


& DD + DC 
J3AB = BD + DC ...(if) 
On putting the value of Eq. (i) in. Eq_ (ii), we get 
JMB = AB + 40 
=* v'&4B - AB = 40 

=> AB (■& 1) =. 40 

40 ' 40 

A n := - -2i_ - 54 j 644 m 

■J5 - l Q.732 


fi> 



[v = us2) 


Alternate Method 

ITbalgbt is/i then, 

h . CP _ 40 

" Mrt 30“ - «t 45° " -M - 1 
40 H & + 1 

■45-1 & + 1 

_ 40 4- 1) 

2 

= 20(JS +- 1) 

-20 x 2.732 - 5164 m 















Ex. 3 From a points on a bridge ^Wfl^ft^P/^M^S^^of^SSpression of the banks on opposite 
sides of the river are 30° and 45°, respectively. If the bridge is at a height of 9 m from the surface 
of river, then find the width of the river. 


S (A. The wId Lb of the rivor = DC 
In AARC, 

tan 30° = — 

nc 

a 

BO r * 


NoWj in 

tan 45“ = 


torn 30* 
AB 


m 



DO 
AB m BD 
BD = 9 m 


DC * DB + B€ = 9 + W5 = 9 (Va # 1)= 245£S m 


[\ AB = & ; 


Ex. 4 A vertical post 15 ft high is broken at certain height and its upper part, not completely 
seperated, meet the ground at an angle of 30°. Find the height at which the post is broken. 

S*I. Givgn th*t a height of post* 16 ft 

Let the poet breaks &t point <7 and the length of lower part la i*i ft 

or BC ■ h 

So, AC =AB -BC = 1C - h 



Ex. 5 The angles of depression of two ships from the top of a lighthouse are 45° and 30°. If the 
ships are 120 m apart, then find the height of the lighthouse. 












Soi 


Let AB, the height. of the W^mms^mb.wordpress.corn 

Siqw, MF\\FQ 

£MAP = ^.AFB = 30 fi (v alternate angles) 


and w 

Let the length between F and Bbeym. 

3o h etna length between B and Q Is (120 - ir) m. 


In AABP, 


tan 3ff“ = —=» 
BP 


J_ 


± 

V 


y =x*/3 


In &ABQ, 

tui 45° 


AB 

BQ 



V 


-H) 


i = 120 - if 


From Eq. (i) and (ii) + get 

j =■ 120 - x-M- 


x 


150 
1 + 




A 



T w 44 m 


Alternate Method 

When height of any object from horizontal plane is h. 


The angle of depression of two consecutive milestone in opposite direction at object is a and B respectively. 


Then, the height of the object 1* 

h = ** — P X Distance b etw e e n the object 

tan a -l- tan fl 


Hm, a^wdM^ 

Let height of the lighthouse = h 

Then, K = lap a teT> ^ x Distance between both the ship* 
tun a + tan f) 

+ tan -30^ L tan 45* , 

k = x 120 

tan 30* + tan 45* 


ft 




X 1 




X 120= 


rA 


x 1*20 




120 
+ 1 


A w 44 m 
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Multi Concept 

QUESTIONS 

1. A man 2.5 m tall is 32.5 m away from a building. The angle of elevation of the top of the 
building from his eyes is 60°. What is the height of the building? Also, calculate the distance 
between the eye of man and top point of the building. 

(a) 5879 m, 65 m (b) 60 m, 59.5 m 

(c) 58 m, 60 m (d) 59.5 m, 60.5 m 


-» (a)G\w>r\ l EG = PB = ZbTn l BC=DE = 32.5m 
ZAE0= 00°, AB = ?Z rxl AE=? 

in AAED, 


lan ftp = 

OE 


S- 


AD 

32.5 


[v lan 00" = 75) 


Now, 


AD= 32.5x J3=3Z5X 1 732= 

AB = AD +- DB = 0&.29- 2 0= 5B.70 m 

cln „ AD 5029 

smeo c = — =- 

AE dE 


J5, 

2 


56-29 


AE 
AE* 65m 


A 



2. From a point A on the ground, the angle of elevation of the top of a 20 m tall building is 45°. 
A flag is hoisted at the top of the building and the angle of elevation of the top of the flagstaff 
from A is 60°. Find the length of the flag staff and the distance of the building from the point A. 

(a) 20 m, 15 m (b) 20 m, 14.64 m 


(c) 25 m, 15 m (d) 20 m, 19 m 








_> (ft) Given, flC =20m. ZfiAC = idffursmahboob.wordpress.com 


and 

SBAQ = 60° 

Sn AflAC, 

AC AC 

4 * 

AC = 20 m (v (an 45° 

Now, in ADAC 

I 

let 

DB = n m 

+ 

DC = 0C^(*-i-2D)m 

™ DC x -i- 20 

- + 

(an 6CF - - 

AC 20 

*+20 

20 


X + 20 - 20V3 - 34.64 

/, 

x - 34.64 20 ^ 14.64 m 



Fast Track Practice 


1. What is the angle of elevation of the Sun when the shadow of a pole is V3 times the length of the pole? [CDS 2012] 


(a) 30° (b) 45° 


(c) 60° (d) None of these 


The shadow of a tower is 15 m, when the Sun's elevation is 30°. What is the length of the shadow, when the Sun's elev¬ 
ation is 60"? [CDS 2010] 

(a) 3 m (b) 4 m (c) 5 m (d) 6 m 

3. What is the angle of elevation of the Sun, when the shadow of a pole of height x m is —m? [CDS 2013] 

V3 

(a) 30° (b) 45° (c) 60° (d) 75° 


4. A vertical stick 12 m long casts a shadow 8 m long on the ground. At the same time, a tower casts a shadow of 40 m 
long on the ground. The height of the tower is [SSCCGL2012] 


(a) 60 m (b) 65 m (c) 70 m (d) 72 m 

















5. The tops of two poles of height 24 m gKS^I?m a ^^9Sl?i^B;^y^ S wife 0 W the wire makes an angle of 60° with the 
horizontal, then the length of the wire is 

[SSCCCL2012] 

(a) 8V3 m(b) 8 m (c) 6V3 m (d) 6 m 

6. The shadow of a tower standing on a level plane is found to be 50 m longer when the Sun's elevation is 30°. When it 
is 60°, then what is the height of the tower? [CDS 2014] 

fej 25m (b) 2SJ3m(ty 30in 

7. The angle of elevation of the tip of a tower from a point on the ground is 45°. Moving 21m directly towards the base 
of the tower, the angle of elevation changes to 60°. What is the height of the tower, to the nearest metre? [CDS 2012] 

(a) 48 m (b) 49 m (c) 50 m (d) 51 m 

8. The angles of depression from the top of a light house of two boats are 45° and 30° towards the west. If the two boats 
are 5 m apart, then the height of the light house is [SSCFCI2012] 

(a) (2.5V3 - 1) m (b) 2.5(V3 - 1) m (c) (2.5V3 + 1) m (d) 2.5(V3 + 1) m 

The angle of elevation of the top of an unfinished pillar at a point 150 m from its base is 30°. If the angle of elevation at 
the same point is to be 45°, then the pillar has to be raised to a height of how many metres? [CDS 2009] 

(a) 59.4 m(b) 61.4 m 

(c) 62.4 m (d) 63.4 m 

10. From the top of a cliff 200 m high, the angles of depression of the top and bottom of a tower are observed to be 30° 
and 45°, respectively. What is the height of the tower? [CDS 2012] 

(a) 400 m (b) 400 A 3 m 

(c) 400/V3 m (d) None of these 

11. On walking 120 m towards a chimney in a horizontal line through its base the angle of elevation of tip of the chimney 
changes from 30° to 45°. The height of the chimney is [CDS 2012] 


(a) 120 m (b) 60(V3 -1) m 
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(c) 60(V3 + 1) m (d) None of these 

12. A man standing at a point P is watching the top of elevation of 30°. The man walks some distance towards the tower 
and then his angle of elevation of the top of the tower is 60°. If the height of the tower is 30 m, then the distance he 
moves is [SSC (10+2)2012] 

(a) 20 m (b) 20V3 m 

(c) 22 m (d) 22 V3 m 

13. The angle of elevation of the top of a tower from the bottom of a building is twice that from its top. What is the 
height of the building, if the height of the tower is 75 m and the angle of elevation of the top of the tower from the 
bottom of the building is 60°? [CDS 2011] 

(a) 25 m (b) 37.5 m 

(c) 50 m (d) 60 m 

14. The angles of elevation of the top of a tower from two points which are at distances of 10 m and 5 m from the base 
of the tower and in the same straight line with it are complementary. The height of the tower is [CDS 2012] 

(a) 5 m (b) 15 m 

(c) VT5 m (d) -J75 m 

15. The angles of elevation of e top of an inaccessible tower from two points on the same straight line from the base of 
the tower are 30° and 60°, respectively. If the points are separated at a distance of 100 m, then the height of the tower is 
close to 

[CDS 2012] (a) 86.6 m (b) 84.6 m 
(c) 82.6 m (d) 80.6 m 

16. Two poles of heights 6 m and 11m stand on a plane ground. If the distance between their feet is 12 m, what is the 
distance between their tops? [CDS 2012] 


(a) 13 m (b) 17 m (c) 18 m (d)23 m 


Direction* (Q. Woa. 17-20) Rend vordpress.com 

information eanfbtfy to answer the 
guerffons that follow. 

As seen from the top and bottom of a 
building of height h m, the angles of 
elevation of the top of a tower of height 
f3+ V3Mi 

-—-—— m an n and p, respect hw^ .^^ 


17. If P = 30°, then what is the value of tan a? 


(a) 1/2 (b) 1/3 


(c) 1/4 (d) None of these 


18. If a = 30°, then what is the value of tanP? 


(a) 1 (b) 1/2 


(c) 1/3 (d) None of these 


19. If a = 30° and h = 30 m, then what is the distance between the base of the building and the base of the tower? 


(a) 15 + 15V3 m (b) 30 + 15V3 m (c) 45 + 1 5a/3 m (d) None of these 

20. If P = 30° and if 6 is the angle of depression of the foot of the tower as seen from the top of the building, then what 
is tan 9 equal to? 



21. If the angle of elevation of a tower from two distant points a and b (a > b) from its foot and in the same straight line 
and on the same side of it are 30° and 60°, then the height of the tower is [SSC CPO 2013] 




(G) Jab 


{d} ^b- b 








22. The angle of elevation of the top of a^tSwe?^? m^^'lrom ^ffe f§5*t' of another tower in the same plane is 60° and 
the angle of elevation of the top of the second tower from the foot of the first tower is 30°. The distance between the two 
towers is n times the height of the shorter tower. What is n equal to? 

[CDS 2014] 

(a) £ fa)-Jl 

fa) I (d) 1 

2 3 

23. At the foot of a mountain, the elevation of its summit is 45°. After ascending 2 km towards the mountain upon an 
incline of 30°, the elevation changes to 60°. The height of the mountain is 

[SSC CCL2012] 

ftU - -i) km ftj +1}km 

fa) {& - 2] km (d) f-/3-2)km 

24. A man standing in one comer of a square football field observes that the angle subtended by a pole in the comer just 
diagonally opposite to this corner is 60°. When he retires 80 m from the comer, along the same straight line, he finds the 
angle to be 30°. The length of the field is [SSC CCL 2013] 

(a) 20 m fa) 40/2 m 

fa) 40 m (d) SChJ2 m 

25. A spherical balloon of radius r subtends angle 60° at the eye of an observer. If the angle of elevation of its centre is 
60° and h is the height of the centre of the balloon, then which one of the following is correct? [CDS 2013] 

(a) h- r (b) h = J2r 

(c) h = 4Zr (d)h = 2r 

Answer with Solutions 


Exercise © Base Level Questions 


1, m . fc .tan9 = — 
BC 


yoursmahboob. word press. 



BC = & AS =i — = -L 
BC V3 


tan 9- -U ft 0*30° 

2. (fl BC ■? 

lot the Lontph of cbo now shadow = ar m 

d n 

inj&A&c, tan fio a = — 

BC 



AB = xj) [v EC - Jt] ...(i) 

J H 1 JR 

|ji MBD, un^fJ 0 - — ^ = — 

15 J3 15 

& 

From Eqs. (i) and (ii) r we get 

=> X = 5 ui 

-J& 

3. (c) Horn, 6 is cho angLo of fll^mataon. 



Va 

ferpendicnJEir _ g 
JT 


tan 9 


Base 
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x 

llyj'ti, tun 0 ™ S 

So,. 0 = eu n [v cm eu a = JSi 

4, (aj Given height of first vcrtica] silclt = 12 m 
and length of its shadow = 8 m 
Let heigh oF second vertical -slick ~ x m 
and Length of Its shadow m 40 m 


C fl 



Now r jn A ARC and APQfi 

- 12 Jf 

By proptirutm — - — 

R 40 

X40 

=> —-= x 

8 

A x s SO m 


5. 


[ftj So, Ln AADJl, 

D 



sin 6D a -JS 


IZX Z 



24 H ^ 


2 

[on multiply end dhndo Gy Vdf 

= ™A = ^ m 

3 
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6. (&} lAl h h* the height of the tower and 

1*C — X m. 

In &BCA 

Tweo 0 *- => v5 = - 

X X 

tl-Xifi ,..{0 


How,, in &ABD, Lan 30* = ——- 
SO + X 



=& 50 + V = 3x => x = 2b [h 

+ % b-Z 5vSin [ii’&m£q. m 



In A PAC, tin 45 a = —-— = \ 
21 + x 


& 




ft = 2 1 + x 
/»= ai +■ 

V3 

h= 

-i-1) 


[From Eq. ^i)] 


. 2iVS(-J5+ lj 


AltETnat-a Uacticrt ft ■ 
£1 Zi^ ^ 


■ 49.GB 
21 


■ 50 m 


MC 45^ - ecu 60 * 

VS + 3 


1 - 


1_ J3 - 1 *3 + 1 


= -te.fie - so 
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A. ((ft Let height the 3 ight house 
AB~h 

A 



Thwci, in A ABC, 
ten 15* = - 

Now, in AABD, 

1 


Afl 

IfC 


AU = I?C = Jiz 


h -l- 5 ~ v'lifj 


J5 DC i Cfi 
tan 30 

DiS 

^ 1 W = _5_ 

3” DC 4- d7B 
1 h 

=> “TFT - - => 

V3 ft + 6 

=* h (t5 - 1} = 5 

=* ft * * *4±i 

Ji* -1 V5 + i 

--(i£ + l)ra = Z5(j3+ l)m 
2 

9. Ed) Given, SC = 1 Fi L> m 

ZACB = 30“ and ZDCB =45° 



Then, AD -> ? 

In AAi3C\ tan 30° ™ 

BC 

_ 1 _ AH 

& 150 

+\ ,413 = fifi.R m 

In ADBC\ Lna^R a = — 
fiC 

AD 4 AB 

±i> 3 v- 

BC 


HC = AO 4 Rfl.fi 













isn i5fi.fi = ad 
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AD =63.4 m 

10* (dj UJt A£ = ZOO m he the ncigut or trie chit 
and HD - h bo the helgiiL of the tower, tmd 
x is the distance between diff and lower 

in &AHC r 



tanI5U Q 


znn 


x = 1300 - A) S 


J_ 


200 ■ 


And in A ADE, tan 45 D = 


£00 


zoo 

x 


X 

y x - 2Q0 tu 


h = ZOO 


,'3 


-u> 


From Eq. (L), ZOO = (200 A) & 

( &-A 


Alternate Mertcd 

ir we know about i-l'Lt height el' any object- 

&nd oncjlys 8, 

Them height oF another object 

h* « 001 °i 
COE — COC 0J 

and distance lx) - -—- 

tan - tan fk 



f 

h 

i 

‘ 

m 

i 


HerB r -^45® and ^30° 
m = h and h = 2QD - h 
how. height of the towor 
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h = - 


jn LOt 0; 


EDO - h 

EDO - h 


ten 0 JJ - tut % 

ti x ouM!> rt 


cot 30* 05145° 

h 

300V3 SOD Jjh/ 5+ij«ii 

ii V3 ■ 3DO(V3 “ 11 

3£XH-/i ~ t) 

^ m 


ij = 


11. 1C) Lei A he the height of the chimney 
in ABFC, 

IATl€&* = — ■= i in = X ...Ck) 

x 

C (chimney) 



tun 30® =—-—= -L 
i£o +■ x vs 

^ ---= 4- [trem Eq. 

lEO+ii 73 

.=* V3A-120+J] 

_ . _ l3fi v 71 +■ 1 _1Z0 <75 + 1> 

va -1 <a +1 a 

.'.RCCjuiUCtl licifjjll Of CtlilMCy 

(J4 =fHHJ5 + 1) m 
12. (SJ hot PC = x m arid = y m 

qn. 

Ln&ABC.UmSQ* = — 

¥ 

73 73 V3 

E _ 

T 

30m 

l 

P C A 

N- x m—►N-y m—H 

In APylfl, tao30 c = _?5_ 
jr + y 



=s -i = ^ ^ (jf + y) = 3 (w5 

Jl {x + y) 


















=* r=3Qj3-K = 3QV5 - ^MW^ 00 ^ ^dpress.com 

=*■ a: = ZorfI m 

Required distance, he aunves = 20-^ in, 


IS, m We have to find M. 
Given, 2 k m B0 D 

A x = 30 b 



In A ABC Ami EJG° = — 
SC 

J5 75 


1 

75 * & 

J5 J5*J5 


2&JS EQ 


In A AED, 

tan 30° - — ■« ~^= [v BC - ED] 
ED 35V3 
J_ = J 4E_ 

AE=25m 
DC - EE = ACT - AE 
* 75 - 25 ^ 50 m 


14. (C] Given that, angles are complementary 
Ijfit h bp che height of the tower 



I 

ft (lower) 




New, in APKC t*H0=— . .(e) 

5 

and in APAC 

tan [B0° - fif) =r -i, 

10 

=s cote*— 

10 

□n multiplying Eqs. (L) and {ii}. we gut 
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LanO- cql & =— X — 

& 10 

- *-i 

SO 

=} ii == v'50 m 

Which is Lhfi required height nF the tower. 

15. Hi) Let ft be the height of inaccBssibiJe 
tower. 

Wow, in AACD 

tan GO* = - - S 
X 
h 

-T? X — —TBT 

V3 

end in Aahjj 


.(I) 



A (chimney) 


h (toweri 


M—100 m—*K 
mn30* = 


-x m- 
b 


100 + a- V3 

Sh = iao + a 


log +. A 




lfrumJk[. Cl)] 


= 100 


a 


Jj - 50 V3 


=j Ji = SOX 1732 =®6J6m 

Uo, ruquircdl P^oiOhl ls. m. 

[a> Given, Ail = 6 m 
and EC -11m 



=> HC=V£m 

SC = A£f = 12 m 

and ED = EC CD = EC AE [V AB = CD] 


















11 e = Sm 
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In A Ann, 

(AE) e =(ACf + <EDJ a 

Tby Pythagoras thsurenil 
= (ia E + <b} a = 144 + 2S 

= i ea — <] 3g z 

AE = 13 m 

So, the distance barren their crips = lH m 


Solutions (Q. Nos. 17-20) 



17, (6 ) Given ihatv fl = 30 a 

ItiAADE, 


tan [S = can 30° - * -^= 

DE t/5 


DE m V 3 AE = v'5 


(¥]> 


=> nc = m = - a + h 

3 

f. + BD m DE) 

How, In AABC. 

AC 


-W 


tan a 




*BC lOJl a = {AE - CE'} = [AE - BD) 

[v BD = CE1 

fs+^i 


EC can e ^ 


3 r 1 f 1 + 

- {t + /3) ft tan a = ^ 1 j 


=& tan H - - 

3 

IS. (ft) Given. chat, ci - 3D a 
Jn i&AflC. 


v a y 

[From Eq. (i)] 


taow - ran 30 a 


AC 


nc Jj 

SC = vfi AC ■ V3 [AE - CE) 
^3 (AE - BD) 


[v BD = CE] 
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*— n t Ja) h 
2 

Now, in AADE t 

a AE 
iflnp = 

=*■ ian p = — 

EC 



[v DE = SCI 

,'5 (1 + & t 


Z 2 

tan p * 1 

19. (tf Given that., a = 30 D and h = 30 ra. 
In AABC r 

AC i 

tanfl = tan 30 41 = — = 

EC J5 


£0 

V3 


= (AF — CE\ = {AF - BD) 


BC m S 




& 


[V BD = CE] 


-1 


=s BC = Ja (I + , ■ 30 = (-& + 3» 15 

s 

0S= BC = (45 +- iS-£)m 

r.' DE = BC] 

20, (a) Liver, that, |1 = 30° 


in ASIDE. lan6 = — = — 
DE DE 


tan & ■ 


- a + Ja) ft 
a 


[fTam Eq. (i)] 


Z [S 1] _ 2 (%fi - 1) 

3 {J3 + I) — 1J 3-2 

[V5 - u x Jf ^ ta - Vat 

3 V3 3 V 3 


21. (c) Let AB be the tower 
Where, AE - h m 


A 



ran 30* ii 
£ 


-(iij 


In AABD, 
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On multiplying Eqs. (L) end (il). we get 

tup £30“ un 30= = — 

&h 

i Js 3 

=3 X —p= = — => = ah 

v3 el? 

h = vaZ 


22- he the height of shorts fcewwr. 

Then, the distance between the two towers 
gitfen hy nh m. 



23. tb) A 



bi A QAB, tan 45“ - — 

03 

OS = ft km 


]n AOLW. 


=* 


CM 

OL 


cm 3D* 


Qlf = 2cns 30° [Ot s a Ten* j= J5 km 


7,W = JM = On - CM = (h - y'3) km. 


InAOJ-M, sin 30" = 


Ltf 

~QL 


LM = Z sin 30 4 = 1 km 
SAT = LAJ * 1 km 
AN 

In AALN r L an60 fl « — 

LN 

AB BN 

ZS 

fi_1 ‘ V3Ji - 3 - 


V3: 


i 


A - -J3 
Z 


-J5-1 
Z „ Ji+ 1 

5-1 va +■ l 


l 


/. h rn 


[S + l> km 
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24. (c) Prom th* figure, 

Lyl the length of fcolba II field: - 


J m 
4 





Height of Chfl ptfie = * m 

a In ABC, can EQ = - 

1 

^S=*; 
i 

Now, in iAFU 
X 


= V5< 


Lan 30 £ ' = 


=> — -- 

J + BO V3 i + ao 


■ VSjr 


1 4 00 
Now. from Eg. (i) r wc get 

i + f)t> = -V3 (VO 1 
=> J 4 00 = 3/ => 00 = 3J - 1 


l = — = 40 jn 

2 


25. 10 In &ABO. 



^ AO ■ 

Now, in AaQG, 

, BO 13 
sin — = 
2 

■^5 .rtO : 


,40 

OF 

sin GO* 

. PC 

AU 

QC 

sin 30* 


From Eqs. (i) and (u) r we get 
OB _ PC _ 
sLnG0 a sin 30 3 
h r 


m 


.... (i) 


...CIO 
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Chapter 

40 

Data Table 


A Data Table is a chart of facts and figures represented in horizontal rows and vertical columns. 
These facts and figures can be of imports, exports, income of employees in a factory students ap¬ 
plying for and qualifying a certain field of study. 

The amount of data that can be presented on data table is much higher than that which can be 
presented on any other type of graph or chart. 

For example 

The data table given below shows profit of 3 companies from year 2010 to 2012. 



Year 

Company 




Row 

| 20ID 

j 

20 IT 

(Profit*) 

20U 
(Profit*) | 

Column 

sawaw i 

30 

20 

IS 

1 


j res 

15 

20 

10 

2 


L&T i 


10 

35 

3 



1 

t 

3 



Here, to calculate different value related to a data table we must have the knowledge of rows and 
columns. 













(i) Profit of Satyam in year 201 l y PAK s ff^^RRlldfPd d (Pf^^fSfR is in first column and year 2011 
is in second row so the intersection point is at 20 Profit of Satyam in 2011 is 20%. (ii) Sum of 
profit of PCS and L&T in year 2012 can calculated as 

TCS is in second column and year 2012 is in third row and their intersection point is at 10 in 
third row and L&T is in third row and year 2012 is in third row and their intersection point is at 
35. So, the required sum of profit = 10 + 35 = 45% 

Directions (Examples 1-3) Study the given table carefully and answer the questions that 


follow. [Bank PO 2010] 


Percentage of marks obtained by five atudents 
in fi^e different subjects in a school 


Subject 

Student 

English 

{1001 

Science 

(1251 

Mathematics 

(ISO} 

Social 

Studies 

(7S) 

Hindi 

m 

Rahul 

67 

SA 

XI 

iA 

m 

Veena 

59 

72 

74 

BA 

84 

Soham 

66 

9fl 

84 

m 

76 

Shraya 

71 

66 

8D 

66 

86 

Varan 

53 

7$ 

88 

& 

n 


Figure in brackets indicate minimum marks for a particular subject 


Ex. 1 What is Varun’s overall percentage in the examination? 

Sol Totsd marke qJ Vpxioa 

■ Bum of marks in English +■ Science + M&thomatiw + Social Studio* + Hindi 
= of 100 +- lti% of 125 + of 150 + Gfl% of 75 + 72% of 50 
= fi3 + 73*125 ^ SBxlSC ^ BSx 75 + 72x50 
100 100 100 100 
= G3+ 95 + 132 + 51 + 36= 377 

a Required percentage= m * rb> ■* v<lrwi x m%= — x 100% = 75,4% 

Total marls 500 


Ex. 2 If in order to pass the exam, a minimum of 95 marks are needed in Science, how many 
students pass in the exam? 
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*% of 12S * 95 
mxx 
LOO 

95 x 100 


95 


m 


- 76 


Only throe eluclcnl-9 will pass, { UahuJ. Sohain and Varuij) 


Ex. 3 What is the respective ratio of total marks obtained by Veena and Shreya together in 
Mathematics to the marks obtained by Rahul in the same subject? 

Sol. Total marks obtained by Veena and Shreya together in Mathematic* 

- 74% of 1*0 + of 160 
_ 74 X 150 flf) X 150 
100 100 
= 111 + 130=231 

70 

Marks obtained by Rahul Id Mathematics = 70% of 160 = 150 X -= 105 

100 

105 5 


Directions (Examples 4-7) Study the given tables carefully and answer the questions that 

follow. [Bank PO 2010] 


Number ef candidates [in lakh) appearing in an entrance examination 
from six different cities and the ratio of candidates 
passing and failing in the same 


City 

A 

e 

C 

D 

£ 

f 

Number of caruiidaieE 

1JS 

114 

1.08 

2.27 

1J8S 

273 


Rati a nf candidates passing and 
failing within the city 


City lta*ng 

FftiUni 

A 7 

3 

B 5 

3 

C 4 

S 

D 1 

3 

£ J 

2 

f 7 

S 


Ex. 4 The number of candidates appearing for the exam from city C is what per cent of the num¬ 
ber of candidates appearing for the exam from city B? (rounded off to be nearest integer.) 
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- 1,08 * 100 96-34% 

3.14 


Ex. 5 What is the respective ratio of the numbers of candidates failing in the exam from city D 
to those failing in the exam from city A ? 

Sol. Required ratio 

X 2,27 z — Xl.25 

4 10 

- 1.7025 : 0.375= 227:50 


Ex. 6 Number of candidates passing the exam from city F is what per cent of the total number of 
candidates appearing from all the cities together? (rounded off to two digits after the decimal.) 


Sol. Required percentage 

3-73 X — 

*--x :oo% 

1.35 + 3.14+ 1,08 + 3.37+ 1.85 + 2-73 

= 1,5025 X 100% = 12,33% 

12,32 


Ex. 7 What is the number of unsuccessful candidates in city D? 

Sol. Nijmher of unffUCOGHBfal cundidacea in eity D 

= JVb 7 x 1 j lakh 

«1.7023 lakh 


Directions (Examples 8-11) Study the following table carefully and answer the questions that 

follows. [Bank PO 2010] 


Number af antercainmsnt shows (in hundreds] 
held in various cities in a year 


City 

Show 

Once 

Mutic 

Dramo 

Stand up 
comedy 

Mimicry 

M 

IS 

21 

24 

OB 

as 

N 

12.4 

U 

16 

2 


O 

5.1 

A 

12 

03 

as 

P 

11 3 

fi 

IB 

1 

1.S 

Q 

V 

124 

11 

J 

a* 

R 

14 

10S 

9 jB 

0.7 

ai 












Ex. 8 The mimicry shows held drama shows held in city O? 


Sol, Mimicry shawm held in city = 0.9 

Drama shows held in city 0 = 12 

lTcquirud perccnUi^e = ^ % = 7.5% 

12 


Ex. 9 What is the average number of entertainment shows held in city P? 


Sol. Average number of entertainment shows held in city P 

^ m+ 6 + 18 *l+ lJ> y iw 

= 7.56 x 100 ^ 756 


Ex. 10 If the number of music shows in cities N and Q is increased by 5%, what will be the total 
number of music shows in both the cities together? 


Sol, 


Music shows in cities AT and 0 

= (13 + 12.4)100 = 2540 
After increasing by 5%, number of music slum 
= 2540 x — = 5667 

too 


Ex. 11 What is the number of stand up comedy shows held in all the cities together? 

Sol. Total number of stand up comedy shows held in all the cities together = (0.8 + 2 + 0.3 + 1 + 3 + 0.7) 
x 100 = 7.8 x100 = 780 

Fast Track Practice 

Exercise Q Base Level Questions 

Directions (Q. Nos. 1-4) Study the following table and answer the questions based 
on it. [SSC CCL 2008] 

The table given below depicts the export 


of a commodity through four ports 




in the year 1998 and 1999. 
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Port 

Export in 1498- 
{in 7 cFDrc} 

Export in 1449 

tin 7 crore) 

A 

S7 

61 

B 

140 

160 

€ 

229 

2*4 

D 

146 

ISO 


1. The percentage increase in the export of the commodity from the year 1998 to 1999 was the highest 
from which port? 

(a) A (b) B 

(c) C (d) D 

(e) None of the above 

2. What was the change in the aggregate export of the commodity in the year 1999 as compared to the year 
1998? 

(a) Nearly 4.3% increase 

(b) Nearly 4.3% decrease 

(c) Nearly 0.04% increase 

(d) Nearly 0.04% decrease 

3. What was the average increase in the export of the commodity from the ports in the year 1999 as com¬ 
pared the year 1998? 

(a) X82500000 

(b) ? 80000000 

(c) ? 75000000 


(d) ? 62500000 





4. The percentage increase in the 1998 to 1999 was the lowest from 

which port? 

(a) A (b) B 

(c) C (d) D 

(e) None of the above 

Directions (Q. Nos. 5-9) Study the following table carefully and answer the questions given be¬ 
low. 


[Bank Clerks 2009] 


Population £in lakh] of fwa states 
over thE years 


Stale 

Year A 

B 

C 

D 

£ 

2003 

1S6 

226 


16,6 

242 

zm 

163 

206 

19J 

13.2 

13B 

2D03 

ms 

242 

m.e 

m.g 


2DQG 

164 

2fi A 

2C.S 

19.3 

26.4 

2DQ7 

zaz 

2S.2 

226 

22A 

232 


5. What is the average population of state B (in lakh) for all the years together? 
(a) 25.24 (b) 24.44 (c) 24.24 (d) 25.44 (e) None of the above 


6. What is the ratio of the population of state A in 2003 to the population of state E in 2007? 


(a) 37 : 22 (b) 22 : 37 
(c) 47 : 26 (d) 26 : 47 
(e) None of the above 

7. Population of state E in 2004 is approximately what per cent of the population of state D in 2006? 
(a) 85 (b) 95 (c) 110 (d) 130 


(e) 120 What is the total population of all the states together (in lakh) in 2005? 







(a) 106.4 (b) 98.4 (c) 96.8 (d) 102.8 
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(e) None of the above 9. Population of state E in 2007 is what per cent of the total population of all the 
states together in that year? (rounded off to nearest integer.) 


(a) 26 (b) 25 (C) 23 (d) 21 


(e) None of the above 


Directions (Q. Nos. 10-14) Study the following table carefully and answer the questions given below. 


[SBI Specialist Officer 2009] 


Number of students enrolled with 
Five collegas cvar cha yeans 


Ynr 

A B 

£ 

O 

E 

m* 

4 SO IS 30 


*BU 

620 

2005 

4B0 350 

380 

500 

540 

2DC6 

*20 303 

*10 

520 

*60 

2007 

*60 350 

*30 

*70 

430 

2DCa 

*7D 3*0 

390 

530 

530 


10. If from college B in 2007, 80% of the students enrolled appeared in a competitive examination, out of 
which 75% students passed, how many students passed the examination? 

(a) 180 (b) 216 

(c) 270 (d) 240 

(e) None of the above 

11. In 2005, from all the colleges together on overall 40% of the students enrolled for a computer course. 
How many students enrolled for the course? 

(a) 800 (b) 850 

(c) 950 (d) 900 


(e) None of the above 







12. What is the ratio between the with all colleges together in 2007 

and 2008, respectively? 

(a) 108 : 113 

(b) 108 : 117 

(c) 110: 113 

(d) 111 : 113 

(e) None of the above 

13. Average number of students enrolled from college B for all the years together is approximately what 
per cent of the average number of students enrolled from college C for all the years together? 

(a) 73 (b) 120 

(c) 128 (d) 70 

(eJ83 

14. In 2006, from all colleges together, 8% of the students enrolled went abroad. Approximately, how 
many students went abroad? 

(a) 170 (b) 210 

(c) 220 (d) 190 

(e) 150 

Directions (Q. Nos. 15-18) Study the following table carefully and answer the 


questions. [Bank Clerks 2009] 


fshimbEr nf students sturiyyQLtfgmahboob.wordpress.com 
different discipline from five institutes 



HfClplKn* 


OiscH 

plh 

InitltuEx 

An 

Com' 


Manage 

mmt 

Ganv 

purer 

Sdmce 

A 

3SO 

260 


140 

300 

R 

340 

320 


1HD 

320 

C 


300 

360 

160 

330 

0 

440 

4S0 

420 

120 

.HO 

F 


3tio 

3 *1 


330 


15. What is the average number of students studying commerce from all the institutes together? 

(a) 356 (b) 360 (c) 348 (d) 340 (e) None of the above 

16. Total number of students studying Art from institutes A and B together is approximately, what per cent 
of total number of students studying Computer Science from these two institutes? 

(a) 84% (b) 85% (c) 88% (d) 90% (e) 95% 

17. Number of students studying Commerce from institute D is what per cent of the total number of stu¬ 
dents studying all the disciplines together from this institutes? 

fa) 2&-%{c) 2424.1% 

3 3 3 3 

fe) None Of 1h* abov* 

18. What is the ratio of the total number of students studying Science from institutes C and D together to 
the total number of students studying Computer Science from these two institutes together? (a) 13 : 12 (b) 
12 : 13 

(c) 13 : 15 (d) 15 : 13 
(e) None of the above 

Directions (Q. Nos. 19-23) Read the information carefully and answer the questions given below, [ssc ccl 
1999] 

A survey of film watching habits of people living in five cities P, Q, R, S and T is summarised below in a 
table. The Column I in the table gives percentage of film-watchers in each city who see only one film in a 
week. The Column II gives the total number of film-watchers who see two or more films per week. 
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City i 


II 


P 60 

Q 20 

r as 

s w 

T 75 


24KM 

SODOO 

2«w 

27UCXJ 

80KXJ 


19. How many film-watchers in city R see only one film a week? 
fa) 24850 (b) 36000 

(c) 136000 (d) 160000 

20. Which city has the maximum number of film-watchers who see only one film a week? 
(a) P (b) R (c) S (d) T 

21. A city with the minimum number of film-watchers is 
(a) P (b) Q (c) S (d) T 

22. The maximum number of film-watchers in any given city is 
(a) Q (b) R (c) S (d) T 

23. The total number of all film-watchers in the five cities who see only one film in a week 
(a) 113000 fa 425200 

(c) 452500 (d) 500000 


Directions (Q. Nos 24-27) Read the table and answer the questions, [ssc cpo 2013] 






This following table gives tiXftmpahboob.wordpress.com 
arid supply of sugar in millian tons., 
far the period 2DD7 ta 2012. Surplus s 
defined as excess of supply over demand 


Year 

Demand 

Supply 

20a? 

413 

4 &4 

200B 

47.2 

37.fi 

20D$ 

49.5 

50.7 

2010 

513 

542 

2011 

54.5 

573 

201 ? 

62-7 

£>3-,4 


24. In how many years, the supply (in million tons) of sugar was more than the average supply from 2007 
to 2012? 

(a) 5 (b)2 (cJ3 (d)A 

25. The average surplus (in million tons) of sugar for the period 2008 to 2012 is 
(a) 1.44 (b) 1.84 (c) 1.53 (d) 1.22 

26. The surplus of sugar was lowest for the year 
(a) 2012 (b) 2008 (c) 2009 (d) 2010 

27. The percentage increase in demand of sugar was the lowest as compared to its previous year in 
(a) 2011 (b) 2008 

(c) 2009 (d) 2010 

Directions (Q. Nos. 28-32) Read the information carefully and answer the questions given below. 
[SSCCGL2000] 


Thu table given below Ehowe production of 
five types of cars by s company in the 
years 1989 ta 1994 


Y*u 

Type 

19H9 

im 

1991 

1932 

1991 

1994 

Teial 

P 

£ 

20 

16 

17 

21 

6 

Sfl 

Q 

16 

10 

13 

12 

13 

13 

7fi 

R 

21 

17 

16 

15 

13 

fi 

90 

5 

3 

£ 

16 

15 

20 

31 

S7 

r 

25 

13 

19 

30 

14 

27 

133 

Toni 

74 

71 

75 

00 

BO 

05 

375 

















28. In which year, the production of approximately equal to the average 

of the total production during the period? 


(a) 1989 (b) 1991 (C) 1993 (d) 1994 


29. In which year, the total production of cars of types P and Q together was equal to the total production 
of cars of types R and S together? 


(a) 1990 (b) 1991 
(c) 1994 (d) 1993 


30. During the period 1989-94, which type of cars had a continuous increase in production? 


(a) P (b) Q (c) R (d) S 


31. The production of which type of cars was 25% of the total production of all types of cars during 1993? 


(a) P (b) R (c) Q (d) S 


32. The per cent increase in total production of all types of cars in 1992 to that in 1991 was 


(a) 15 (b) 20 (c) 25 (d) 30 


Directions (Q. Nos. 33-37) Read the following table and answer the questions that follows, [ssc cgl 1997] 


Number of males and fEmalea who read 
different magazines and who are of 
different; age groups 


JpUjjfiiirtfci R*4d 


TtrCil iii'ripFe 


Af 

pairp 

(in 

Spon. 

Film 

Btith 

surveyed 
(inti tiding 

ntrvnidm} 

* 

l i 

M 

1 

5 

1 

M 

Urn 

Jr 

l i 

■ 

5 

i 

W 

if 

10-15 

40 in 

30 

7.Q 

i— 

a 

i — 

ioa 

liq 

IMS 

"'60 120 

180 

100 

80 6$ 

240 

iso 

36-GO 

50 40 

40 

SO 

30 30 

200 

430 


33. The number of people who read at least one type of magazine and are over 35 yr in age, is 


(a) 36 (b) 130 













(c) 230 (d) 180 
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34. The number of people in the age group 10-15 who reads only one type of magazine, is 


(a) 25 (b) 70 
(c) 95 (d) 120 


35. The number of females in the age group 16-35 who do not read sports magazine, is 


(a) 120 (b) 90 
(c) 60 (d) 30 


36. The number of males in the age group 16-35 who do not read film magazines, is 


(a) 60 (b) 80 
(c) 140 (d) 190 


37. What per cent of people over 35 yr do not read either type of magazine? 


(a) 14% (b) 50.27% 
(c) 54% (d) 63.49% 


Directions (Q. Nos. 38-40) The table below shows the number of people who responded to a survey about 
their favourite style of music. Use this information to answer the following questions to the nearest whole 
percentage, umap 2012] 


Afe 



31 + 

Ctralcal 

6 

A 

V 

Pop 

7 

5 

5 

ftock 

a 

12 

H 

jazz 

i 

A 


Blue; 

2 

3 

15 

Hip-Hop 

9 

3 

A 

Ambient 

2 

2 

2 


33 

33 

-se 


38. What percentage of respondents under 31 indicated that Blues is their favourite style of music? 












(a) 7.1% (b) 7.6% 
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(c) 8.3% (d) 14.1 


39. What percentage of respondents aged 21-30 indicated a favourite style other than Rock music? 


(a) 64% (b) 60% 
(c) 75% (d) 36% 


40. What percentage of the total sample indicated that Jazz is their favourite style of music? 


(a) 6% (b) 8% 

(c) 22% (d) 12% 


Directions (Q. Nos. 41-44) Read the information carefully and answer the Questions aiven below, rssc cel 
20041 


The table given below shews a survey 
carried out at a railway station for the 
arriveisf departures of trains for the 
month of January, 2DOD 


Delay 
(in min) 

Number of 
-arrivals 

Number oF 
departures 

0 

1250 

1400 

0^30 

114 

SZ 

Xl-60 


5 

Over 60 

S 

3 

Total 

14W 

1490 


The total number of late arrivals of trains is (a) 90 (b) 95 (C) 145 (d) 150 


42. The total number of late departures of trains is 


(a) 85 (b) 87 (c) 90 (d) 150 


43. The percentage of number of trains arriving late at the station is 


(a) 6% (b) 10.4%(cJ 10.7% (d) 10.9% 








44. If the punctuality of railways is on which trains arrived or departed 

in time as a percentage of total number of arrivals and departures from the station, then the punctuality for 
the month under observation is 

(a) 94.3% (b) 91.7%(cj 89.2% (d) 75% 

Directions (Q. Nos. 45-49) Study the table and answer the questions that follow. 

[SSC CGL 2004] 


’tfaarly production Cin thousand] of 
scooters in different factories 


Factory 


19K6 

W7 

19SS 

19S9 

P 

20 

15 

24 

13 

17 

G 

Ifi 

23 

41 

20 

IS 

R 


21 

30 

IS 

12 

£ 

25 

17 

IS 

12 

22 

T 

40 

37 

33 

41 

35 

Tot ad 

115 

109 

149 

102 

101 


45. In which year, the production of scooters of all factories was equal to the yearly average number of 
scooters produced during 1985-89? (a) 1985 (b) 1986 (C) 1987 (d) 1988 

46. Which factory/factories showed a decrease of 25% in the production of scooters in 1989 as compared 
to 1988? 

(a) P (b) S 

(c) Q and R (d) P and 7 

47. The ratio of the production of scooters by factory P to that by factory T in 1985 is 
(a) 2:3 (b) A :2 

(c)3:2(d)2:\ 

48. In which year was the total production of scooters the maximum? 


(a) 1989 (b) 1986 (c) 1987 (d) 1985 










49. In which year was the total of the total production of scoot¬ 

ers during 1985-1989? 

(a) 1988 (b) 1985 (c) 1986 (d) 1989 

Directions (Q. Nos. 50-54) Study the following table carefully and answer the questions given below. 
[Bank po 201 o] 

Number of tickets sold in a week of five 

movies in the multiplexes in six different 
cities [number in thousands] 


m icvie 

A 

i 

C 

□ 

e 

Mumbaj 

20 

IS 

35 

26 

10 

Delhi 

17 

19 

21 

2S 

23 

<olkara. 

3 2 

24 

T9 

21 

V 

Chfcnjii 

IS 

21 

li 

2S 


Hyderabad 

16 

3*i 

26 

J9 

22 

Lucknow 

15 

77 

70 

35 

n 


50. The number of tickets of movie B sold in Hyderabad was approximately, what per cent of the total 
number of tickets of the same movie sold in all the cities together? 

(a) 15 (b) 18 

(c) 12 (d) 20 

fej24 

51. What is the difference between the number of tickets of movie D sold in Kolkata and the number of 
tickets of movie B sold in Lucknow? 

(a) 700 (b) 7000 

(c) 14000 (d) 9000 


(e) None of the above 









52. What is the average number cities? 


(a) 15500 (b) 2550 
(c) 24000 (d) 25500 
(e) None of the above 


53. The number of tickets of movie E sold in Chennai is what per cent of number of tickets of movies 
sold in Mumbai? 


(a) 170 (b) 70 (c) 30 (d) 130 (e) None of the above 


54. In which city was the total number of tickets of all the five movies together sold the minimum? 


(a) Delhi (b) Chennai 


(c) Lucknow (d) Kolkata 


(e) None of the above 

Exercise© Higher Skill Level Questions 


Directions (Q. Nos. 1-5) Study the following table carefully to answer the questions 


that follow. [Bank PO 2010] 


N um ben (N3 of eix typ& of electronic 
products sold by six different stores in 
a month end the price per product Lpl 
[price in T 1DDCJ charged by each stare 


Product 



A 

fi 


c i 
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E 

F 

re 
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U 
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N 

P IV 

P 

N P 

H 

P 

L 

54 

<35 

40 

113 

« 

m *i 

124 

« 136 

46 

1?6 

■VI 

71 

4.5 

53 

3* 

57 


45 

57 55 

45 

4.7 

(V 

4E 

'2 

47 

19 

52 

15 54 

11-5 

£2 IV 

56 

11 

0 

■y 

53 

55 

43 

-13 

50 54 

4? 

59 *7 

5R 

51 

P 

60 

75 

61 

65 

56 

92 M 

B4 

46 75 

59 

71 

Q 

4* 

16 

44 

15 

45 

ML 43 

1£jS 

55 Ifti 

55 

14.9 


1. What is the total amount earned by store C through the sale of M and O type products together? 

















(a )X 2719.2 lakh (b) X271.92 lakh 


2. Number of L type product sold by store F is what percent of the number same type of products sold by 
store El 

(a) 76.33% (b) 124% 

(c) 83.33% (d) 115% 

(e) None of the above 

3. What is the difference in the amount earned by store A through the sale of P type products and that 
earned by store B through the sale of Q type products? 

(a)X 38.4 lakh (b) X0.384 lakh (c) X 3.84 lakh (d) X 384 lakh 

4. What is the respective ratio of total number of N and L type products together sold by store D and the 
same products sold by store A? 

(a) 119 : 104 (b) 102 : 115 

(c) 104 : 115 (d) 117 : 103 

(e) None of the above 

5. What is the average price per product charged by all the stores together for product Q? 

(a) ? 14700 (b) ? 15700 

(c)? 15200 (d)X 14800 
(e) None of the above 

Directions (Q. Nos. 6-10) Study the following table carefully to answer the questions that follow. [Bank 
po 2010] 

Number (N) of candidates tin lakhs] appearing for an entrance examination 

from six different states and the 


percentage (.pi of candidates dem ^oursmahboob.word P ress.com 


the same over the years 


St, A 

B 

C 

D 

f 

F 

Vr M 

P 

W 

P 


P 

P 

N 

P 

N P 

J0W 1J3 

42 


51 

1.11 

3? 

1.3? 74 


W 

1.33 31 

1155 

45 

1.12 

6? 

1.07 

4V 

1.15 4? 

1.H 

S5 

134 74 

™ iof 

» 

1.44 

3? 

1 M 


1.« 35 

143 

49 

1-Sfl 76 

» i.ss 

41 

JO? 

43 

itt 

30 

1 A* 46 

1.56 

4T 

1.7* 79 

7m 1.66 

S3 

1.B1 

SB 

1.56 

42 

1JB 60 

173 

S? 

1J6 34 

2GD9 IS? 

19 

1,71 

35 

1.64 

32 

101 56 

1.63 

ss 

1,95 37 


6. In which year did the highest number of candidates clear the entrance exam from state Dl 
(a) 2008 (b) 2006 (c) 2009 (d) 2007 (e) None of the above 

7. What is the respective ratio of total number of candidates clearing the entrance exam from state B in the 
year 2004 to those clearing the entrance exam from state C in the same year? 

(a) 221 : 148 (b) 218 : 143 

(c) 148:221 ^ 143 : 218 

(e) None of the above 

8. What is the total number of candidates clearing the entrance exam from states E and F together in the 
year 2006? 

(a) 16160 (b) 110660 

(c) 1.1066 (d) 1106600 

(e) None of the above 

9. What is the average number of candidates appearing for the entrance exam from state D in the years 
2007, 2008 and 2009 together? 
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(ai 1907 * (t>) 18666- 

3 3 

fc) 1 flS6 - (d) 190666 - 

3 3 

fej None of the above 


10. What is the number of candidates not clearing the entrance exam from state A in the year 2007? (a) 
186820 (b) 11682 

(c) 1868200 (d) 116820 

(e) None of the above 


Directions (Q. Nos. 11-15) Study the table carefully and answer the questions that follow. 

Profit (in 7 1000) made by aix different 
shopkeepers ov&r the months 


\ tfenrti 

Sfuspheepei 1 "-.. 

cut 

MSVr 

Dtfr Jm 

WW 

Ftk 

10i<i 

J010 

P 

525 

6.04 

5.5-1 ■S.l 1 " 

555 

60G 

Q 
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512 

R 

41# 

M3 

5,4? *,43 

56S 

63* 

5 

S.06 

5.11 

12fl 13H 

144 

559 

T 

32E 

4,« 

5,31 S£5 

4.93 

S72 

u 

sn* 

6.23 

M2 faJ7 

*.19 

*25 


Which shopkeeper's profit kept increasing continuously over the given months? 

(a) R (b) Q (c) T (d) U 
(e) None of the above 

12. What was the average profit earned by shopkeeper R in the months of October 
2009 and November 2009 together? (a) ? 5405 (b) ? 5040 

(c) ? 4825 (d) ? 4950 
(e) None of the above 

13. What is the percentage increase in profit of shopkeeper S in the month of December 2009 over the pre¬ 
vious month? 











(rounded off to two-digits after deci^f^^o^^o SS - com 
(c) 2.18% (d) 3.33% 

(e) None of the above What is the respective ratio between the profit earned by shopkeeper U in the months 
of Febraary 2010 and March 

2010 together to that earned by shopkeeper Q in the same months? 
b) 637 : 512 (b) 621 : 508 
(c) 512 : 637 (d) 508 : 621 
(e) None of the above 

15. What is the difference in profit earned by shopkeeper T in January 2010 from the previous month? 
fa; X 640 (b) X 420 (c) X 380 fd;X760 
(e) None of the above 

Directions (Q. Nos. 16-20) Study the following tables carefully and answer the questions given below 
them. 


[Bank PO 2010] 


Number of candidates apwmr&tiahbQob.wordpress.com 
competitive eaammotion from fiv& 
centres over the years 


'-■■.CEntre 

Year \ 

Mum¬ 

bai 

Ddhi 

Kni- 

kata 

Myden 

Che- 

nnal 

2001 

asw 

esw 

45192 

51124 

17346 

2C02 

172^ 

5B243 

52114 

5024E 

4ft902 

2003 

2430U 

6yiw 


5236ft 

31406 

2004 



71253 

M196 

K31S 

2005 

36503 

69294 

69612 

53360 

55492 

Z006 

mis 

59216 

6417ft 

4323D 

57365 

my 

33438 

61345 


491?K 
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ApprcKimate percentage of candidates 
qualified to appeared in the competitive 
examination from five centres over tha years 


Mumbai 

Delhi 

Koltan 

Hyderabad 

Chennai 

12 

24 

13 

17 

9 

10 

7A 

12 

21 

12 

IS 

21 

23 

25 

10 

n 

27 

19 

24 

8 

13 

23 

16 

23 

13 

14 

20 

21 

19 

11 

16 

19 

24 

20 

14 


Approximately, what was the difference between the number of candidates qualified from Hyderabad in 
2001 and 2002? 

fa; 1680 (b) 2440 

(c) 1450 (d) 2060 

(e) 1860 

17. Approximately, what was the total number of candidates qualified from Delhi in 2002 and 2006 togeth¬ 
er? 

(a) 27250 (b) 25230 
(c) 30150 (d) 28150 
(e) 26250 

18. In which of the following years, was the difference of number of candidates appeared from Mumbai 
over the previous year the minimum? 

















(a) 2004 (b) 2006 
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(c) 2007 (d) 2002 
fe) None of the above 

19. In which of the following years, was the number of candidates qualified from Chennai, the maximum 
among the given years? 

(a) 2007 (b) 2006 (c) 2005 (d) 2003 

(e) None of the above 

20. Approximately, how many candidates appearing from Kolkata in 2004 qualified in the competitive ex¬ 
amination? 

fa; 13230fb; 13540(c; 15130 (d) 15400 
(e) 19240 

Directions (Q. Nos. 21-25) Study the following table carefully and answer the questions given below it. 
[Bank po 2010] 


Percentage of marks obtained by various 
students m various subjects m an eseminaticji 
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c—. 

n 
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11 

li 
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63 
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60 

96 

55 

B 
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n 

*5 

65 

66 

65 

C 

75 

5b 

72 

75 
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SO 
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70 

66 

BO 

30 

72 

67 

E 

72 

da 


74 

£s 

75 

F 

35 

70 

90 

70 

74 

70 


21. What is approximate overall percentage obtained by C in the examination? 
(a) 78 (b) 69 (c) 75 (d) 71 


(e) 65 














22. What is the difference in the mar^^/Bi91fl@fi%^WR , ¥fff|?i?fi'SRff 7 Mathematics together and the marks 
obtained by F in the same subjects? 

(a) 24 (b) 17 (c) 15 (d) 28 

(e) None of the above 

23. The marks obtained by E in Geography are what per cent of the marks obtained by E in Hindi? 
fa; 45% (b) 55% (c) 50% (d) 60% (e) None of the above 

24. What is the overall percentage marks obtained by D in History and Geography together? 

(a) 73.40 (b) 72.80 (c) 70.50 (d) 68.80 

(e) None of the above 

25. What is the average marks obtained by all the students together in Science? 
fa; 77.16 (b) 120.50 

(c) 118 (d) 121 
(e) None of the above 

Answer with Solutions 


Exercise Base Level Questions 


(b) Ponconwgo Inara ^smahboob.wordpress.com 
61 - 57 


57 


■ x 100 % = ?fll% 


Percentage increase from pare B 

= ——— w 100% = SS.10% 

149 

Percentage increase from pon C 

= 234 ~ aza i x ioo% = mw 

2Z9 

Percentage increase from pore D 

= lb0 “ 140 *100 = £74% 

Sn r the highest increment Is from port B. 

2. (a) lb Lai exporc in year 1998 

= 57 + 148 + 239 + 146 = SS0 ecore 
Total export in year 19913 

= 61-1- 16D -I- 33 + -I- 160= 605 crore 


Required. percentage = 


605 5EC 


X 100% 


sao 

= 4.3% increase 

3. ThLal Increase = 606 5 SO * 36 more 

* . 25 

.% Average increase = — more 

4 

=6Z500000 

4, (£l It is clear from solution L that lowft&t 
increment is from port C. 

S-, ffi) Required average 

22.6 + 20.6 + 24.2 + 2B.4 + 23.2 


5 


122.2 

6 


= 24 44 


6* (ift Ftogulnd rido 

_ Population of Siat o A in 3003 

Population of States' in Z007 

=—*26 : 47 
28.2 

7 . feJ Required percentage 

= x 100% * 120% 

19-0 

6* {a) thtai papilodao 

= (19.9+ 24.2+ 19.9+ 17.9+ 25.8) Lakh 
a 106.4 lath 

9m (C) Required percentage 
2B.2 


20.3+ 2R.3 + 33.6+ 03.4+ 3fU 
■ 33% 


- X 100% 
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10-r [ft) lo year 200 7 r number of students- 

enrolled in college & is 300. 

Nuiniber or students passed the eKamlnaLion 
=* BQ% of 75% of 3&Q 
SO 75 

-7 360 * — * — = 30 * fl = 210 

100 100 


Hr [(ft In the year 2005 P 

Total number of students tn all the colleges 


= 480 +■ 350 +■ 380 +■ 500 +■ 540 = 2250 
Number of students enrolled for p. 
Computer course 

= 40 % Of 22 50 

= — * 2260 = 900 
100 

12 . {Cl In the year 2007 , 

Total number nr students Ln, nil c&Ueges 


= 4fifl + 3flft 4- 430 4- 47ft + 4 Aft 
■ ZZOO 


Average numher of students 


2200 

5 


w 440 


In year 2008 r 

Tctel number of students Ln all the colleges 
= 470 + 340 4 390 4 * &30 + F 30 
^2260 

Average number of students =-■ 452 


Sn, ratio 

_ 440 _ HO 

4&2 1 12 


140:113 


13 - !cj IbUd number of students id college B in 

idl the years 

=*320 + 3SO + 300 + 300 + 340 = 1670 


Averege number nf students 


167 ft 

5 


= 334 


Total numljflr of students In college C In nil 


tbn years 

400 - 380 + 410 * 430 4 350 - 2010 


Average number of students 


2010 

& 


402 


So, rttgulredparcani^ge 
= Average number nP students Lo B x ] 
Average number of students LnC 


- _ X 100% ^R3.08%« 33% 
402 







14. (fl > Ed Jt* ywr ZOOS, t nt*Vmm2P b 8P b - word P ress - com 
students in ell ihe colleges 
-420 4 300 4 410 4b2Q 4 460=2110 


So, [LumbEi of studEnts wsnt abroad 


= S% of 2110 

= JLxZllO 

100 


1088 

10 


* 1 TO 


15+ te3 llequifKl average number ol' students 

_ 260 4 320 4 300 4 4S0 4 360 


1720 

5 


* 344 


5 


Ift.le) TMsJ nvfatex of students study ^ Art 
from in stituccs A and B = 350 t 240 = 590 
Total number af students studying Comp 
-liter Science From institutes A and B 


= 300 4 320 = 020 

con 

,v ftequLfftd percentage = ^4 x ioo% 

029 

»■ 9E.1G% - 95% 

17. (ft] Number of sscudenrs studying commerce 
fftim institute D ^ 430 
TbtaL number of students studying aJ] 
discipline From institute D 

a 440 4 480 4 420 4 120 4 340 

= 1800 

^130 

Repaired percentage =-* 100% 

1300 

=M* = &°* =Z6 a* 

18 3 3 


1-8, (a) Total number of students studying 
science from institutes C and D 


= 360 4 420 = 780 

Total number of students studying Com¬ 
puter Science from institutes C and D 
* 380 4 340 - 720 
780 

Required ratio =- m 13:12 

720 


19* (d Porcontago of flJm-watthor who soo only 
nne film in e week (Colffum I) from dty 
H — 85% 


.t PErcentage of fLlm-watcber who see two nr 
more films in a week [Coloum II) from city 
iJ^dOO 85 [mh15% 

15% - 24000 

85% = 512™ x 35 = 13B0Q0 

IS 


20. (d^ The number of film-watchers who see 
only one f]]m in e week in city 


A = 


Q - 


24000 

40 

30000 

an 


*00 = 36000 


X 30 = 7500 






r = 5 A x85 = 136000 15 
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S = 2 Jm x 55 = 33 Q 00 45 
r=?522?. x 75 = 240000 25 

Note 

Total = 100% 

III 

P 60 40 

Q 20 80 

R 85 15 

S 55 45 

175 25 

Hence, maximum number of one film-watchers is in T. 

21. (6) p = ?i°°° x ioo = 60000 

40 

Q = 52 A xl00 = 37500 80 

R = A 2 OA x 100= 160000 

15 s = 27000_xl00=60000 

45 

T= ?525P x 100 = 320000 25 

Hence, Q has minimum number of film-watchers. 




22. (d) From solution 21, it is clear that r§a5Snui8?um&?f 1 fflS? wSSRers . 


23. (c) From solution 20, required values 

= 36000 + 7500+ 136000 

+ 33000 + 240000 = 452500 

24. (c) Average supply of sugar from the year 2007 to 2012 

_ 46.4 + 47.8 + 50.7 + 54.2 + 57.3 + 63.4 

6 

319 8 

=-= 53.3 millions tons 

6 .'. In three years 2010, 2011 and 2012, the supply of sugar was more than average supply. 

25. (d) Surplus of sugar 

in 2008 = 47.8 - 47.2 = 0.6 in 2009 = 50.7 - 49.5 = 1.2 in 2010 = 54.2-53.4 =0.8 in 2011 = 57.3-54.5 = 2.8 in 2012 
63.4 -62.7 = 0.7 .". Required average surplus 

_ 0.6+ 1.2+ 0.8+ 2.8+ 0.7 

5 

= — A - = 1.22 million tons 


5 


26. (b) It is clear from solution tfMU^i^mhwordpress.com 
surplus of sugar was lowest for rha year 

2000 . 

27. (q) Percentage Increase in demand sugar as 
compared to its previous year 

a 7 7 _ a ■s -i 

in 2008 = ———— X 1QQ% = 9% 


in 2009 = 


in 2010 = 


In 201J = 


43.3 
49.5 -472 
172 

53.4 - 4B.5 

54.5 - 534 
B3.4 


k IU0% " 4.57% 


x 100% = rm% 


XlQQ%=2QB% 


Thus, percentage increase was lowest in 
the year 2011. 

2S. (ri Amor g go of WCfll produtTOtm = 

R 

a 80 which was ill year 1993. 

29. (d) It is clear from the table LhaL year 1993 
aadsFiBS cha given condition. 

30. (rf Clearly, the cars of typo S bad 
continuous increase in production. 

ai. (d) bo x -?1 = sens in iBsii) 

iwj 

32. (£)) Required percentage 

3 90 ~ 75 X 100% - 30% 

75 

33. SO Required number of peopLe 

50 - 40 + 40 + 50 -+ 30 + 20 - 23fl 

34. (d) Reqm ra[ i number af people 

40 + 30 + 30 + 20 = 120 
35- (d) Required number -of people 
1&0 130 = 30 

36. [a] Required number of poopiu 

240 1B0 = GO 

37. (d) Total pooplo who are above 35 and 
non-rewtders =200 + 430 =630 

Toml panders over 35 - 330 

,% Total readers ever 35 yr do nor mad 

dither type of magazine 

= 630 230 = 400 

NtW 630 X — - 400 
100 

x= «0£l00 =aw9% 

630 

38. (6) Humber of respondents under 31 vibe's 
favourite sty La of music is blues 

-2+3-5 

]2 from age group of 15-20 
|3 from age group of 21 -30 
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Total respondents Mow 31 
= 33 + 33 = as 
.‘.Percentage of respondents 

=« — X 1QQ = 757= 7B 

39. [a) 1010] respondents bet wood £]-30 

who's favourite style Is other than roct 
= {4 + 6+4 + 3+3+ $ = 31 
and Lula] i^spoudenl = 33 
r„ Per cent of respondents who's favourite 
style is other than rock 

== Si X 10Q = 64% 

33 

40. [d) Total respondent who'a favourite ^iy3& of 
music is Jara = a + 4 + 11} = 16 

Total respondent 

==[33 4 33 + 68) a 134 
+v Percentage of respondent 

= — x 100 = \2% 

134 

4i- id) Tola] number of latn arrivals 
= 114 + 31 + 6 = 1&0 
42 . [fl Tbtal number of lets departures 
a S3 + 5 + 3 = DO 

43- [C] Required percentage 

ISO 

■ x iao - ia.7ft 
1406 


44 . [fr) Hquired percentage 


1350 4 1400 
‘ 1400 + 1400 

2650 


2890 


X too . 


XtOQ 

- 91.7% 


4 S. [a] Average number of scooters produced 
during 

115 4 10 B 4 148 4 102 4 101 


= S 5 =11s 

5 

55 Average production in year 1935 

46, <i) Q = 20-15 x 100 = 

30 

end = 25 % h]sd. 


47 . (b) Required ratio = 20 : 40 = 1 : 2 

48 . it) 19^7 


49 . ib) Tbtal production of scooter tturing 
1085-1000 

=> 115 4 10ft 4 140 4 102 + 101 

575 x 2 d 


too 


1118 


= yw4u 196b 







SO. (0) W numher of tUkBtB XPmm i W 3 ffl!?- WOrd P reSS - COm 
In dJ] the cities iLwqefhfcr 

= 1 &4 +?.4 + £] + 34 + £7 

^ 14D thousand 

Number of tideafe soLd of movie 2? in 
IJyrJgrubtfiJ = 34 thousand 
5o r required percantagE 

X _ x too *24 

140 


(e) Number of tickets sold of film D in 

Kolkata = 21000 

Number of tickets sold of film B in Lucknow 

=27000 So, required difference 

= 27000-21000 = 6000 

52. (d) Total number of tickets of movie C sold in all cities 

= 35 + 21 + 19 + 32+ 26 + 20 = 1 Fir? thnnsanri 

So, required average = = 25500 

0 

53. (a) Number of tickets sold of movie E in Chennai = 34 thousand 

Number of tickets sold of movie A in Mumbai = 20 thousand So, required percentaqe 

34 

- — X 100 ■ 170 
20 


54. (a) Total number of tickets sold in Mumbai 


= 114 thousand Total number of tickets sold in Delhi 


= 110 thousand Total number of tickets sold in Kolkata 


= 113 thousand Total number of tickets sold in Chennai 


= 133 thousand Total number of tickets sold in Hyderabad 



127 thousand Total number of tickets JH*^ TOr( " ,reSS ' Mm 


= 123 thousand So, lowest tickets sold in Delhi. 


Exercise © Higher Skill Level Questions 


1. (d} Thcel amount earned by amre C through 
the Kolas of M and □ rype products together 

= ? lb? X B.6 + 43 X 50] thousand 
= f (319.2+ 2400) thousand 
= ¥ 27.192 Lalh 

2. (g| Number of L typo products sold by SEoro 
F - 48 

Number of L type product sold by store 
E ^40 

Required percentage 


= — * 100 % = 120 % 
40 


3. (ft] Required difference 


- t (GO x 75 44x15) thousand 
= T (4500 03® thousand 
■« ¥ 33.4 lakh 


4 . te) Required ratio * £C1 + 54] : f54 + 40) 
= 116■ 102 

S- tb> Required average 



6. (c) Number of students passed in 2004 from state D = 132000 x 0.24 = 31680 Number of students passed in 2005 
= 115000 X0.49 = 56350 Number of students passed in 2006 


= 196000x0.35 = 68600 




Numb* ofstwtem* p« SS «l In m smahboob - wordpresscom 
* 1BBOOD X 0.46 = B64ED 
Number of students passed in 2005 

=- raunnD x = insaoo 
NLuabcr of siud&ni passed in £009 
- 201000 X 0.56 = 112560 
Sn, maximum number was in 2009, 

_ . , * . 1 CXlOCO k 0,&1 

* ra) foqulrud raita =- 

mow* 0.32 

. - Mi-221:14* 

35500 145 

8. (fr) Required number 

= 142000 K 0.40+ IbBUUU* 0.26 

= 695BD + 41DBG=lTQbbO 

9, (eft Required average 

1 aflOOO + 183000 + 201 GOO 

m- 

= 672000 - lMtiee - 

3 3 

10. (tfj Percentage oF candidates nnt clearing 
the entrance exam from state A in the year 
2007 ■ flOO 41)% - 59% 

So, required number of candidates 
= 10B0DD X 0.59 - II6620 

11. (el 1L Is dear from table LiuiL pro Lit q[ S is 
increasing continuously. 

12. (fl) Raquired average = — : - x 1000 

2 

- 7 54fl5 


13. (rift Required percentage 

_s.ae iqq%= 3.3394 

5,11 

tl .L, b , . 6.1 &+■ 6.33 12.42 

14- (0} Required ratio --=- 

5.04+ 5.12 10.16 

= — = gal ; 5QE 
5 OS 


15. (c) Required difference 


= ? (5.69- 5.31) X 1000 = 7 380 


16. (e) Number of candidates qualified from Hyderabad in 2001 


= 51124 X 0.17 = 8691 Number of candidates qualified from Hyderabad in 2002 


= 50248 X0.21 = 10552 So, required difference 









= 10552 - 8691 = 1861«1860 
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17. (d) Number of candidates qualified from Delhi in 2002 = 58248 X 0.28 = 16309 Number of candidates qualified 
from Delhi in 2006 = 59216 X 0.20« 11843 

So, required number 

= 16309 + 11843 = 28152= 28150 

18. (c) Candidates appeared from Mumbai Difference in 2002 = 35145 - 17264 

=17881 Difference in 2003 = 24800 - 17264 

= 7536 Difference in 2004 = 28316 - 24800 

= 3516 Difference in 2005 = 36503 - 28316 

= 8187 Difference in 2006 = 36503 - 29129 = 7374 Difference in 2007 = 32438 - 29129 = 3309 So, least difference was 
in 2007. 

19. (a) Number of candidates qualified from Chennai 

In 2003 = 51406 X0.10 => 5141 In 2005 = 55492 X0.13 « 7214 In 2006 = 57365 x 0.11 <= 6310 In 2007 = 58492 X 
0.14 =>8189 So, maximum number was in 2007. 

20. (6) Number of candidates qualified from Kolkata in 2004 

= 71253X0.19 = 13539=13540 

21, (j) Marks nbtakied by £7 fin percEntga] 
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4 00 X ~ 4 im x 
100 


75- 564 1UB4 15- 31^.5 4 


= 71.4114 «?ltt 


22, jflj Marks obtained by B in Mathematics and 

gp ee 

Ekiglhti = 100 x — + 1 bO x — 

100 100 

=i as 4 132=* 220 

Marls obtained by J 7 in Mathsmatics and 
English 

^ 100 X — I 150 X — 

100 100 

= SS+ 111 = 166 

CH!ftr«if» ■ 220 100 = 24 

23 , (£j Marks obtained by E in Geography 


m 40 X — - 30 


100 

Marks obtained by E in Hindi 

= loo x — = eo 


100 

Now, C30 X = 30 
* + * = b0% 

24. {b} Marks obtained by D in History 



Total marks ohcaincd AB | 2A.fi = 72.a 
Total marks = 60 + 40 = 100 
■ + . Percentage marls 


100% •= 72.8% 

100 


26. fe) Average marls of all students in Science 



1D0 


IM 


too 



6 
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Chapter 

41 

Pie Chart 


Pie chart is a circular chart divided into sectors in which the arc length, its central angle and area 
are proportional to the quantities that it represents. 

♦ Pie chart is called so because of its shape. Each slice of pie is allowed to each category and shows the por¬ 
tion of the entire pie. 

♦ In the questions of pie chart, the total quantity is distributed over a total angle of 360° or 100%. Here, the 
data can be plotted with respect to only one parameter. 

♦ Uses of pie charts are restricted to represent limited type of information. 

♦ Pie chart is also useful for representing proportions or percentages of various elements with respect to the 
total quantity. 


The following pie chart gives the distribution of the population in different aeoaraDhical zones. 


Diatriburiion of population in geograpft Qfflplilffle&.wordpress.com 



From the above pie chart, we can calculate the following 

♦ Population in any zone when the total population is given. 

♦ Population of any zone as a percentage of that of another zone. 

Percentage increase in the total population, given that percentage increase in the population of 
one or more zones. 

Directions (Examples 1 -2) Refer to the following pie chart and answer the questions that follow. 

National budget expenditure) in the year 2012 


(Percentage distribution) 



Ex. 1 In year 2012, if India had a total expenditure of? 120 billion, then how many billions did 
it spend on interest on debt? 

Sol. Total expenditure = 1 ^0 billion 



Ex. 2 If ? 9 billion were spent in year 2012 for veterans, then what would have been the total 
expenditure for that year (in billions)? 






Safi. 


T 9 billion wtnospent for fur year 2012. 

9 

3mc4i, total expenditure = — X 100= ? ISO bilBoa 


Directions (Examples 3-5) Refer to the following pie charts and answer the questions that follow. 


Salaa by location of company 

(In million pounds) 


Saids by product 
(In million pounds) 



Total sales - 1509 million pound* 


Ex. 3 If in the next year, the sales of sports goods were expected to double assuming that the 
total sales do not change, what would be the percentage share of sports goods in the total sales? 

Sol. Total asaJcs =* LaGD unlliou pounds 

JjpcvrLa good* salca next yv.&r = 2 x 99 — 102 million pounds 

Therefore, percentage Ehara of ft-noda sales = K 100ft 12^ 

1-5G9 


Ex. 4 If in the subsequent year, consumers are to increase their shares by 7%, then assuming that 
the total sales remain constant, the consumer sales would have to increase by how many million 
of pounds? 

Sot Cumntly, ofcon&timer product# ■ * 100ft -1396 

Lei Increase In consumer products sale* be x million, 

T born foie, if the share of corminiEC products JocTsasa by 7%+ then 

204 + J x 100 - 30 =» 20400 + LOO* ■ 31380 
1560 

lOOir - 31380 - 30400 

1005 = 10930=* T = 1 ID miUlou pound? (apprqx) 


Ex. 5 If 20% of the tyre sales were in the EEC countries, then what was the value of sales of 
other products in the EEC countries in million of pounds? 






Sol. nf tv™ sides = *. *"lffSte n » , ' eSS ' COm 

l DO 


EEC sales = 420 million = Sales of tyre + Sales of other products 


420 million = 179.4 + Sales of other products in EEC 


Sales of other products in EEC = 420 - 179.4 = 240.6 million pounds (approx) 


Directions (Examples 6-10) Refer to the following pie chart and answer the questions that fol¬ 
low. 



Ctiuntrywi*? global export* prasonlation 


Others 


China 


Total = 72000 billion 


Ex. 6 By how much does the value of the exports of USA exceed that of Germany? 

Soi The difference in the angles subtended by USA and Germany = 45* - 32.4 ,: - 11G B 

Difference in the exports of USA wid (lermajiy (En billion) 

* f2()D(3 X ^5a0 blLiian 

Ex. 7 The difference in the values of the exports of Japan and France is how many times that of 
UK and Taiwan? Sol. The difference in the angles of the export of Japan and Prance 

= 36°- 18°= 18° ...(i) 

The difference in the angles subtended by UK and Taiwan 


= 21.6°- 18°= 3.6° ...(ii) 




Clearly, Eq. (i) is 5 times of Eq. (ii). 
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Ex. 8 The value of the exports of the OPEC countries is how much more than the value of the 
exports of India and Australia put together, given that OPEC has a 20% share in the value of the 
exports of others? 

$oL Value (if the exports aflncli$ &ikL Australia 

= 7-2*+ 7,2*= 14,4* ,..{!) 

Value of exporta OPEC countries 

= 1044° X — = msfl* ...(ii) 

100 

Difference =20-88* - 144* = M8* 

Required toImb - 73000 x u J296- V»llicifi 
360 “ 


Ex. 9 If exports of developing countries accounted for 36% of the total worldwide exports, then 
what is the value of the exports of Japan as a percentage of the exports of the developing coun¬ 
tries? 

Sol. Exports of developing countries = 30ft of total exports 

Exports of Japan. = X lfJUft - 1(1% of total exports 
3G0 

Required peromita^ - — X 100% * 0.2777 X 1CB% = 27.77ft 
36 


Ex. 10 Considering ’others’ as a single country, what is the number of countries whose exports 
are more than the average exports per country? 

Sol. The total number of countries = 

Average angle subtended by each nountiy -i ' ^ 2fi.7 u 

14 

Only USA, Japan. Gtrmill^ Rffiifila and otlicre. arc .greater than £5.7. 

Hence, crnr answer iH 5- 

Fast Track Practice 

Exercise© Base Level Questions 

Directions (Q. Nos. 1-2) The following two questions are based on the given pie chart which 
shows the annual agricultural yield of a certain place. 


[CPF Assistant Commandant 2012] 


yoursmahboob. word press, com 



1. The yield of rice is how much per cent more than that of sugarcane? 

(a) 40% (b) 50% (c) 60% (d) 75% 

2. If the yield of rice and wheat is 9000 tonnes, then the yield of excess product of others in composition 
with sugarcane is 

(a) 1000 tonnes (b) 2000 tonnes (c) 3000 tonnes (d) 4000 tonnes 

Directions (Q. Nos. 3-7) The following pie chart shows the performance in an examination in a 
particular year for 360 students. Study the pie chart and answer the questions given below. 

[SSC (10+2) 2012] 



3. The number of students who passed in 1st division is (a) 45 (b) 54 
(c) 64 (d) 74 

4. The number of students who passed in 2nd division is more than those in 1 st division by 


(a) 111 6^7 112 (c) 109 (d) 108 







5. The ratio of successful students to wmmPM£m&p resscom 


(a) 9 : 1 (b) 5 : 1 
(c) 1 : 9 {d) 2:1 

6. The percentage of students who have failed in the examination is 
(a) 20% (b) 36% (c) 10% (d) 30% 

The total number of students who have passed in 2nd or 3rd division is (a) 162 (b) 270 
(c) 108 (d) None of these 

Directions (Q. Nos. 8-12) The following pie chart shows the analysis of the result of an exam¬ 
ination in which 5 candidates have failed. Study the chart and answer the questions given 

below. [SSC CGL2012] 



Fai ed candidates 
Passed male candidates 
Passed ismaJe candidates 


8. The total number of examinees was 
(a) 100 (b) 120 (c) 135 (d) 150 

9. The number of passed male examinees is 
(a) 80 (b) 75 (c) 70 (d) 60 

10. Percentage of passed female candidates with respect to total examinees is 
(a) 30% (b) 37.5%(c) 40% (d) 45% 

11. Percentage of passed male candidates of total passed candidates is 


(a) 60.8% (b) 56% 


(c) 71% (d) 58% 
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12. Ratio of passed male candidates to the successful female candidates is 
(a) 9:1 (b) 1 : 14 
(c) 14: 9(d) 9: 14 

Directions (Q. Nos. 13-14) In the following pie chart, percentage expenses on various items 
during the production of a book are given. Based upon the information given in the pie chart, 
answer the questions given below. 

[CGPSC2013] 



13 - If the cost of paper is ? 150000, then the expense on advertisement is (a) X 35000 (b) X 3500 

(c) ? 40000 (d) ? 25000 

(e) None of the above 14. The central angle corresponding to the cost of printing is (a) 60° (b) 72° (c) 45° 

(d) 102° (e) None of the above 

Directions (Q. Nos. 15-19) The following pie chart represents a total expenditure of I 540000 
on different items in constructing a flat in a town. Study the pie chart and answer the questions. 


[SSCCGL2013] 
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A Steal 
45 p 

" 75* ' 

Cement 


Lq bout 


\ 


*•' W> n 
TlTi&er 

/ 


15. The expenditure (in ?) on bricks is (a) 75000 (b) 67500 
(Q 150000 (d) 70000 

!■"• The expenditure on bricks is less than the expenditure on timber (in ?) by (a) 10000 (b) 12500 
(c) 60000 (d) 65000 

17. The percentage of the total expenditure spent on steel and cement is 

(a) 33 23% (b) 25%fcJ 33-% ($ 30% 

3 


18. Which is the item of maximum expenditure? 

(a) Cement (b) Steel 
(c) Timber (d) Labour 

The expenditure (in T) on cement is 
(a) 75000 (b) 90000 
(c) 135000 (d) 112500 

Directions (Q. Nos. 20-24) Study the following pie chart carefully to answer the questions that 
follow. [Bank po 2010] 


Percentagewise distribution of t&K@H§¥0 iahboob.wordpress.com 
who teach ak different subjects 



Total number of teachers = iew 


20. If two-ninth of the teachers who teach Physics, are female, then number of male Physics teachers is 
approximately what per cent of the total number of teachers who teach Chemistry? 

(a) 57% (b) 42% (c) 63% (d) 69% 

(e) 51% 21«What is the total number of teachers teaching Chemistry, English and Biology? 

(a) 1226 (b) 1116 (c) 1176 (d) 998 
(e) None of the above 

22. What is the difference between the total number of teachers who teach English and Physics together 
and the total number of teachers who teach Mathematics and Biology together? 

(a) 352 (b) 342 (c) 643 (d) 653 (e) None of the above 

23. What is the respective ratio of the number of teachers who teach Mathematics and the number of teach¬ 
ers who teach Hindi? 

(a) 13 : 7(b) 7 : 13(cj 7 : 26 (d) 8 : 15 (e) None of the above 

24. If the percentage of Mathematics teachers is increased by 50% and percentage of Hindi teachers is de¬ 
creased by 25%, then what will be the total number of Mathematics and Hindi teachers together? 

(a) 390 (b) 379 (c) 459 (d) 480 


(e) None of the above 



Directions (Q. Nos. 25 - 29 ) StudfW^^^P^P^^Pf^SP^tRff^fully to answer the questions that 
follow. [Bank po 2013 ] 


Expandltura on different sectors by 
university for various purposes 



Purchase? c?f 
DYf?rft@ad 
prqosbors 1 d f 
Ph D classes 
2A% 


^1%ychcflogy 
Ea^cioic-y 1C" 

Compuler 
tabora'ory 
v IS* 


Total 0 xpar ditarn - ? 60 lakh 


25. What is total sum of expenditures on research work, purchase of overhead projectors for Ph.D classes 
and purchase of books for library together? 

(a) X 22.6 lakh (b) X 22.8 lakh 

(c) X 23.4 lakh (d) X 20.8 lakh (e) None of the above 

26. What is the difference between the expenditures made by university on publication of journals and psy¬ 
chology laboratory? 

fa) X 4 lakh fh)X3lakh 

(c) X 4.2 lakh (d) X 3.8 lakh 

(e) None of the above 

27. What is the respective ratio between the expenditures made by university on research work and pur¬ 
chase of books for library? 

(a) 4 : 5 (b) 5 : 4 (c) 8 : 3 (d) 8 : 5 


(e) None of the above 





28. If the expenditure on purchase o^SW^S^^P^C%% c ^(^^. i S c SlidQnts is decreased by 7%, then what 
will be the expenditure on the same after the decrease? 

(a) X 133920 (b) XI339200 

(C) XI02000 (d) XI08000 

(e) None of the above 

29. Which of the following is definitely true? 

(a) Ratio between expenditure of university on purchase of library books and expenditure on computer labor¬ 
atory is 3 : 1 respectively 

(b) Expenditure on medical facilities for students is X4.6 lakh 

(c) Difference between the expenditure on research and medical facilities for students is X 60000 

(d) All are true 

(e) None of the above 

Directions (Q. Nos. 30-31) The adjoining pie chart represents the proposed outlay of the fifth 
five year plan 0/? 40000 crore. Examine the chart and answer the questions. [SSC Multitasking 
2011 ] 




AgrtoullurE 

Irrigation and 
power 

Indualrt&a and 
minerals 

Education 

Roads and 
commuricaliorte 


30. The amount proposed on agriculture is more than that on industries and minerals by (a) 7.5% (b) 10% 


(c) 12% (d) 12.5% 


(e) None of the above 

















31« The amount (inXcrore) propos Si than that on industries and minerals 
by 


(a) 3000 (b) 3500 
(c) 2000 (d) 2500 
(e) None of the above 

Exercise © Higher SkiU Level Questions 

Directions (Q. Nos. 1-5) Study the following pie chart carefully and answer the questions given below. 


[SBI Clerk 2012] 

Percentage af people Jn a city working m 
night shifts from various industries 
(Total number of people = 40050) 



Percentage af females from various 
industries working in night shifts 


Industries 

Females 

IT 

20% 

Geming 

20% 

Ca center 

45% 

5a es 

60% 

Banking 

40% 

Chemical industries 

15% 


1. What is the respective ratio of the men to the women working in night shifts from the call center in¬ 
dustry? 


(a) 9:11 (b) 7 : 5 (c) 8 : 13 (d) 11 : 7 (e) None of the above 








2. What is the approximate average shifts from all the industries to¬ 

gether? 

(a) 2227 (b) 4481 (c) 3326 (d) 2823 (e) 4107 

*• What is the total number of men working in night shifts from all the industries together? (a) 28297 (b) 
25788 

(c) 28678 (d) 26887 

(e) None of the above 4. The number of women working in night shifts from the gaming industry is what 
per cent of the total number of people working in the night shifts from all the industries together? 

(a) 5.6% (b) 3.6% (c) 3.2% (d) 4.4% (e) None of the above 

5. What is the difference between the total number of men and the total number of women working in night 
shifts from all the industries together? 

(a) 13254(b) 13542 (c) 13524 (dj 13363 

(e) None of the above 

Directions (Q. Nos. 6-10) Study the following pie charts carefully and answer the questions given below 
it. 


[Bank PO 2010] 


The ami re fund that school QoWWmmahboob. wordpress.com 
different sources is equal to 7 5430 lakh 




U sos of turds by school 


What is the difference between the funds acquired by school from NGO's and internal sources? (a) X 50 
lakh (b) X 45 lakh 

(c) ? 75 lakh (d) ? 25 lakh 

(e) None of the above 7. If the school managed school maintenance from the government agencies fund 
only, how much fund from government agencies would still left for other use? (a) ? 120 lakh (b) X 150 
lakh 

(c) X110 lakh (d) ?95 lakh 
(e) None of the above 

8. If scholarship has to be paid out of the donation fund, then what is the approximate per cent of donation 
fund used for this purpose? 

(a) 43% (b) 53% (c) 37% (d) 45% 

(e) 32% What is the total amount used by the school for payment? 


(a) ? 100 lakh (b)7 110 lakh 




(c) 7 150 lakh (d) 7 140 lakh 
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(e) None of the above 10. What amount of the fund is acquired by the school from government agencies? 


(a) ? 220 lakh (5)7 310 lakh 
(c) 7 255 lakh (d) 7 225 lakh 


(e) None of the above 


Directions (Q. Nos. 11-15) Study the given pie charts carefully to answer the questions that follow. [Bank 
po 2010] 


Break-up of number of employees working in different departments of an organisation, the number of 
males and the number of employees who recently got promoted in each department 


Break-up of employees working In 
different departments 

Total number of employees = 3&DQ 



Break-up of number of males 
working in e&Ch department 
Total number of males En the 


organisation = 2040 
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Break-up of number of employees 
who recently got promoted 
In each department 



Total number of employees who got 
promoled = 1200 


The number of employees who got promoted from the HR department was what per cent of the total num¬ 
ber of employees working in that department? (Rounded off to two digits after decimal.) (a) 36.18% (b) 
30.56% 

(c) 47.22% (d) 28.16% 

(e) None of the above 

12. The total number of employees who got promoted from all the departments together was what per cent 
of the total number of employees working in all the departments together? (Rounded off the nearest in¬ 
teger.) 

(a) 56% (b) 21% 

(c) 45% (d) 33% 

(e) 51% 

13. What is the total number of females working in the production and marketing departments together? 


(a) 468 (b) 812 
(c) 582 (d) 972 


(e) None of the above 



14. If half of the number of emp 1 oy eK? f °d5partment were males, then what was 
the approximate percentage of males who got promoted from the number of working males in IT depart¬ 
ment? 

(a) 61% (b) 29% 

(c) 54% (d) 42% 

(e) 38% 

15. How many females work in the accounts department? 

(a) 618 (b) 592 

(c) 566 (d) 624 
(e) None of the above 

Answer with Solutions 


Exercise© Base Level Questions 


1- ft Given, ,S»= 120' and S*,^^ 00bw0rdpress 
Hire compared to sugarcane 

12l lij!£ x ] oo = 40 - x i oo = \ x ioa 


.com 


BO 


30 

= ED% 


2 


So, rice's yield is B0%. higher then sugarcane 
2 . ftj) By th* pie chgrt, BLcs + Wheat 
= i 2 o n + eo” 

■■ ISO* <► Half circle 

TP hglF circt-e is 9000 tonnes {-given in the 
cjLaesikin), theo full circle (lgla) peodudion) 
is 13000 tonnes. 

Tlw dirfuienuu between others and 
Sugaicatw “ 100 - SO = 20* 

V 300" ■ 1S0DD [fiilt circle = 36fJ u ] 

1BQ00 X 30 


360 


- = BO ><20 = 1000 tonnes 


3 (A) Tbs number of students parsed in 1st 

54 * 

(t Msion = ' x 3fi0 = 54 
JOG* 

4i (d} Th* number uf students passed in 2nd 

division = ~ 2 -k 360 = 102 
36U a 

Required number - 1E2 - E4 - 103 

E , tE> . , 54 °+ IQS* + 1 BZ* 

5 + !a) Required ratio = — 


. 354 , 

30 


36* 

■*-9: 


6, The percentage of Faded students in the 

lib -3 

esamiiiatjon =- X 100 = 10% 

3&0 e 

7. it) The torat number of students passed in 
2nd and 3rd division 

= 10S D + 162* 

300 n 

S- (S) Lei Loud number of utuididutes be x. 


- x 360 =270 


IB* 

13y pie chart, ——- x x 9 


360 c 
x = 24 X 5 9=1 t EO 

9, (cl Humber of parsed male candidates 


210 n 
360° 


X120 = 70 


10,. (A) Number of passed female candidates 
1 7 s? 

* .1 X 100% =37.5% 

360“ 
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11. m Percenluya Of passed candidates 

W =-=-^~ X 300 = 58% [approx:* 

36D* 

1®- Htfqulrud itftiy =■ -—— = 14 ; S 
135° 


13. (£1) Let the expanse on paper = x 
x X !JO 


■isoooo 

100 

1RODOO X 10 
^ jc =-- 


= 500000 


;. Expense of advertisement 

= MOOMX7 =T3HW 
100 

14 -. (&!' The MGtnl CMT«p«ldl!^ U 3 Oi*i 

20 

cose of printing ==- X 360 - 72 u 

TOO 


IS- (a) Angle rnecLo by the expecxHruna on 
briefer 

~ 3S0* - <45* + I00 a +■ BO* 4 75 a > 

* 3SO* -3 IQ* - 50* 

Hull, GKpenrikt.tre on bricks 

50° 

_ x 540000 - T 75000 
3&Q° 


16- (c? Hcquirad value 

pq/-LQ Tin’ll 

= 1 * x 540000 = T 60000 

300" 

1?. (c! Expenditure on steal and cement 

- 75* 4 45* - 120* 
r v ‘Required percentage 

=I®£1 x iqo<s = !5E«t = 33!% 
360 s a 3 

13- (d) From the given pic chart, it is clear that 
'Labour' has maximum Expenditure. 

19. (rfj Expenditure on cement 
7S a 

- ——— X 540000 - f 1125QD 
35D* 


20. (a) Number of teachers in Pbysica 

= 1B0D X — = 306 
100 

Female teachers in Physics 

= 306 X - = t>B 
0 

Male teachers in Physics - 306 SB - 23B 
dumber of teachers In Chemistry 
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= 1B0B X — «414 
100 

T \ Required percentage 

- 23fl -x 100 = b/% 


414 

21 . (ft) Total number of teachers teaching 
Chemistry,. English and Biology 

-l^* 3 + 37+ia 

too 

-1116 

22. (ft) Huquir-H.nL cUtfaftRC* 


f DD 

= 7B®-45Q-3« 
2d. (£) Required ratio - 


IDO 


1800 X 


13 


1B00 * ■ 


100 


= 13:8 

24 . (£) Required number 


1B00X 13 V 150 
{ 1M 100 


) 

U, DX JL X IL1 

V 100 ioqJ 


= 351 +108=150 
25 . (ft) Total sum of expenditures 
_ CB + 34 < fl) 


1D0 


-*6Q 


100 


X 60 = 2Z.E Lath 








yoursmahboob. word press, com 


26- (b) Required dirferemre 
[IB - 10) 


100 


y..m = k 00 ~ 3 JdJd l 
100 


27. (£}■ Requirad ratio j= g . : 6 ■ 4 : 3 

28 Requited sum of expenditures 
(24 - 7 ) 


100 

17x60 


■ x SO lath 


lakh - T 1020000 


100 

2^- (£} Required difference 

= Expenditure on research work 

Expenditure on medical facilities 


3 


1DD 


■ x 60 Lafcll = 7 60000 


30 r ffil Amount spend an agriculture 

- X 400D0 = l 13D00 crora 
3G0* 

Amount spend on indusEncs and minerals 

= __ X 40000 = r 8000 rrera 
3GU C 

A Required percentage 
12000 - 3000 


40000 

31. tfl) Enquired amount 
72* - 45* 


. x inn = in% 


3SD 
27 


X +0000 


3E0 


X 40000 = ? 3000 era re 


Exercise © Higher Skill Level Questions 


1. if) Required ratio - 5G:45 
= 11 ;9 

2- (a) Kyqulrw^ avtHgu 

_ 4055o f ta „ afl ia ^20 32 

6 Lioo 100 100 100 100 

^ 45 t S x 80 t 14 r 40 ^ iff 
100 100 100 100 100 100 


2£l 
ioo i 


'ipaso 

6 X 1COW 


£40 -I- 300 + 1440 


+ 480 ■+ GGO ■+ 240] 


40350 X 3330 
6UO00 
i 2237 
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3+ (d> Rj&quircd number 

= 40850 f + 18X80 

100 * 100 100 x too 

32xer a h 40 14 x ^0 

100 X 100 100X100 JOG X100 

16XE5 "I 

100 X100 

_ 4QZoO [DS0 + 144Q + 17eo + 320 
10000 

+ R40 + 1360) 

- k fifiao = zoas? 

10000 

4 + ii] Number or people wetting in night sJiills 
*40250 

Number of women working in night shifts 
in gaming 


« — x — x 4QE50 
100 100 

.\ Itequlrsd p«rc*nHig* 

w 20 * 18 m 40250 M 100 
100X100 40250 

5- Hiniklw of women 

= 40250 - 20087 =■ 13303 

Required difTarenoe 

= 20337- 13353 = 13524 











6. (a) Required difference = yifWmml$°QjP-WOrdpress.COm 
fund acquired from NGQ Percentage of 
fund acquired from internal sonrcae) of 
5DD Lakh 

= (15 5)% of 5Q0 lakh = 52P * *£ lakh 

100 

= T 50 lakh 


*T, (£} FOnd from government agencies 
_500 X 45 _ ^ 225 [aJ(h 
100 

Expenses ifl school maintenance 
100 lakh 

too 

Hcnminiiig fund = (B35 J 00} laid] 

■ C 1 S 5 Lakhs 

fjQQ ^ Ugj 

S« (a) Fund Fiuu] donation — —-- 

300 

=± t 175 Jakh 

* . . . , 15K ^QO * __ . .. 

bcKoiarshln a mourn =-= * 75 lath 

100 


Enquired pn-rooncagii 

= 7F> xlDO^SSh-K 

irs 

— 43% [approx) 


9, 


(£) Total amount: used by die school For 
payment 


500 X 30 
100 


= t tso 3 aVh 


10- [d]l Fund acquired Mm gwemnwill u[f envies 
bPO x 4b 

100 


f 225 lakh 






11 . ib) Humber of pramoLad E rnp]^m/^mk^OOb.WOrdpress.COm 
department ■ 1 200 X 0.11 1 13Z 
Number of employees working in illl 
department = JEHJO X 0,12 — 4L32 

Required percentage 

i T 3 

- — x 100% = 3Q.5b% 

432 


13. (ffl Number of promoted employees in all 
departments ■ 1 20Q 


Number of working employees in 

departments = 3000 


Required percentage 

^ 1222 x 100% ■ 

3600 


33% 


aJL 


13. (c? Number of ample-yoos working in 
production and marketing 

= 3B00 x £0 35 -I- O.lBj = 1MB 
Number of male employees in. production 
one! marlcering 

= £040 x( 0 . 5 t)-h 0 . 1 &) = 1326 
/. Number of fcmnlo employees in 
production and marketing 
= 1000 - 1326 = BB2 


14< {&} Number of promoted employees in IT 
department = 1200 X 0.30 ^333 

Numbor of prompiod maJ» omployMG In IT 

department = 1 56 

Number of employees working male in IT 
department - 2 040 X 0.20 = 40B 
B \ Roqulmd percentage 

= 1^£ x tOOW - 39% 

408 


1-5- (a) Number of etupLoyeas wurbiny in 
accounts deportment 
= 3 BOO X £ 0 . 30 ) 

= 720 

Number of male employees in accounts 
department ■ 2IJ4Q X (jODEJ = 103 
Number nf fcmali* employees working lo 
accounts doparijncnE = 730 t02 

= 0ia 
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Chapter 

42 

Bar Chart 


A bar chart is a chart with rectangular bars with 
lengths proportional to the values that they represent. Bar 
charts are diagramatic representation of discrete data. 

A bar is a thick line whose width is shown merely for 
attention. In this method of data representation, the data is 
plotted on the x and y-axes as bars. 

One of the axes (normally the x-axis) of the bar diagram 
represents a discrete variable, while the other axis 
represents the scale for continuous variable. 

Each bar diagram has a title indicating the subject matter 


represented in the diagram. 


Types of Bar Chart 
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Following are the main bar charts 


1 . Simple bar chart A simple bar chart relates to only one variable. For example Given below 
chart shows the percentage distribution of total expenditure of a company 


25 



2. Sub-divided bar chart A sub-divided bar chart is used to represent various parts of total 
magnitude of a given variable. 



Tfetal number of Total numtwr of 
Copies Produced Copies Produced 
■ ZfiOOO ■ 35000 



























I 


M 
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j 



^ Honda Oty 
0 Hyundai Warns 
Ej9 Meftrrtra Xov 500 


2011 


2012 


201 * 


£ 

0 


40 


Sales ut cellular phones over Hit: years 

son 4B 

40 

30 
20 ■ 


40 


30 

Fi & 


11 


2008 2009 2010 2011 2012 2013 

Year* 


Ex. 1 Find the percentage increase in sales from 2012 to 2013. 

Sol. Parcotitago Incroaflft la aaloa ■ - ^ x 100%-^ x J.Q0%«122% 

18 IS 

Ex. 2 Find the two years between which the rate of change of cellular phones is minimum. 

$d. R&t$ (jf change during y£ar$ 

2008-09 = A x 100% = 16.6%, 

48 

2010.11=A x 100%= 18,6%, 

80 

2013-13 = — x 100% o 122% 

18 

Hence, it is minimum for years 2008-00 and 201011, 

Directions (Examples 3-4) Refer to the following bar chart and answer the questions that fol¬ 
low. 


2009*10 = — x 100% = 26% 

40 

2011- 12 = — k 100% = m 

25 





















India'* Uiyai^trt&hboob. wordpress. com 

14000 


_12000 
£ 

% 10000 



2000-09 2000-10 2010-11 2011-12 2012-13 


Import | Export 


Ex. 3 What is the percentage increase in import between 2008-09 and 2012-13? 


$d. Percentage lucres 


Import In 2012-13 - Import In 200B-TO ^ 

ImpOrtinlOQS - 03 

- 14000 - 7000 X 100% 

7000 

- ™ x loo^-ioim 
TOOO 


Ex. 4 If oil imports constituted 20% of the total imports in 2010-11, then what percentage of the 
trade gap was due to oil (assuming that no oil is exported)? 

SoL Oil Import in 2010-11 =— x 13000= raMOeroro 

100 

TVatiegnp in 2010-11 = {13000 - 7000) = f6000 crore 

Henc*, peroaajtage of trad* gap due to oil = ^ import x 

Tradqgap 

- x 100% « 43% (approx) 

■6000 


Directions (Examples 5-7) Read the following par chart carefully and answer the questions that 
follows 
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J__I___i___ A ___ i _ l_I^B 

Quids Zenith Excel Video con BFL 


Production capacity ■ Production In year 2005 


Ex. 5 In year 2005, which company had the maximum percentage unutilised capacity? 


SoL - PT<xJuctwT1 x 1Qq% 

Production capacity 

Onida * — x 100% « 10% 

200 

Zenith - — x 100%-28% 

250 

Excel = — x 100%= 8-87% 

340 

Video coa = — X 100% = 18.75% 

320 

BPL = — x 100% = 33.3% 

150 

Hence, BPL had maximum unutilised capaaty- 


Ex. 6 The TVs produced by Excel form what percentage of the total production? 

$ol Total production = IflC + ISO + 280 - 280 + 100 = LOOO 

Required percentage = x 10O9& = 

1000 

Ex. 7 A new company CASINO was set up in 2006 and sold 122000 pieces in that year. Due 
to this, the other five given companies together reduced their production by the same number of 
sets sold by CASINO in the ratio of their production capacities. What is the production of Excel 
(in thousand sets) in 2006? 













Sol, Total number of TVe sold] }^^MO&€^^dpress.com 

Total production of All tbt comp&niu put together 

= 200 + 250 + 300 + 320 + 150 = 1220 

Decrease in production of Excel = * 122000 =30000 

1320 

Actual production ci Exetl in ytax 2006 « 280000 - 30000 ■ 250000 


Directions (Examples 8-9) These questions are based on the fallowing bar chart. 

Perc&ntagii of house ho lds using various house hold utilities 



Television tfaccum Refrigerator Washing Telephone Car Central 

dtosrm machine or heating 

. van 

Household utilities 


Ex. 8 In 1992, if the total number of households was 403 million, then what would be the num¬ 
ber of households having washing machine (in million)? Sol. Percentage of households having wash¬ 
ing machine in 1992 = 65% Hence, number of households having washing machine in 1992 = Total num¬ 
ber of households x 65% = 403 million x 65% = 261.95 million « 262 million 

Ex. 9 If the number of households increased from 403 million in 1992 to 600 million in 1999, 
then what would be the number of new telephones installed (in million)? (Assuming one tele¬ 
phone per household) 







ML Number of UlspiHQM 1 b: I9G2=x million 

100 

Number of LelgphjQog$ iii 1990 ■ — X 000 million ■ 370 million 

100 

Hence, number of new telephones installed 

- 378 - 191-5 - 21(i.8 million 

Fast Track Practice 

Exercise© Base Level Questions 


Directions (Q. Nos. 1-4) Study the following graph and answer the questions that follow. 


[SSC CPO 2009] 


Demand and production of colour TVs of five campuses for Jon 2006 



1. What is the ratio of the number of companies having more demand than production to the number of 
companies having more production than demand? 


(a) 2:3 


(b) 4:1 


(c) 2:2 


(d) 3:2 

2. What is the difference between average demand and average production of the five companies taken 
together? 

































































































(a) 1400 (b) 400 
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(c) 280 (d) 138 

3. Demand of company D is approximately what per cent of demand of company El 
(a) 12% (b) 20% 

(c) 24% (d) 30% 

4. What is the ratio of average demand to average production of companies B andD? 

(a) 1 : 5 (b) 2 : 5 

(c) 3 : 5 (d) 4 : 5 

Directions (Q. Nos. 5-9) The following histogram shows the distribution of marks of 50 students in a col¬ 
lege. Study the graph and answer the questions given below. [SSC (10+2) 2012] 



S 9 s s is si 


Mart* —^ 

The number of students, whose marks lie between 40.5 and 50.5 is 

(a) 15 (b) 10 

(c) 5 (d) None of these 

6. The class, in which the marks of maximum number of students lies, is 


(a) 40.5 to 50.5 (b) 50.5 to 60.5 












(C) 60.5 to 70.5 (d) 70.5 to 80.5 marks lie between 40.5 and 60.5 is 

(a) 60 (b) 70 


(c) 75 (d) None of these 

8. A student is marked as 'qualified', if he obtain marks above 40.5 Here, the ratio of the number of quali¬ 
fied students to those who are not qualified, is 

(a) 6: 1(b) 1:1 

(c) 8 : 1 (d) 9 : 1 

9. The average marks of the students, number is 


(a) 43.5 (b) 44.5 
(c) 45.5 (d) 74.7 

Directions (Q. Nos. 10-13) Study the following bar diagram and answer the questions that 
follow. [SSCCGL2013] 



10. In which two years, was the value per ton equal? 


(a) 2006 and 2007 


(b) 2005 and 2006 



















(c) 2008 and 2009 
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(d) 2007 and 2008 

11. The year, in which the percentage increase in export was maximum from its preceding year, is 

(a) 2009 

(b) 2007 

(c) 2008 

(d) None of the above 

12. In which year, was the value per ton minimum? 

(a) 2007 (b) 2009 (c) 2 005 (d) 2006 

13. What was the percentage drop in export quantity from 2005 to 2006? 

(a) 75% (b) 0% 

(c) 25% (d) 50% 

Directions (Q. Nos. 14-18) Study the following graph carefully and answer the questions that follow. 
[Bank Clerks 2010] 


hJumbsr of students pasEsd tin 
thousands] from hwa uni vers it ias over the 
yeara 

" Unlvcmlty A 

■ University B 


a go 

C 



YMF* 













14. What is the respective ratio of university A in the year 2007 and 

the number of students passed from university B in the year 2004? 

(a) 5 : 4 (b) 4 : 5 

(c) 7 : 10 (d) 10 : 7 

(e) None of the above 

15. What is the difference between the total number of students passed from both the universities in the 
year 2007 together and the total number of students passed in year 2005 from both the universities togeth¬ 
er? 

(a) 70000 (b) 37000 
(c) 7000 (d) 3700 
(e) None of the above 

16. What is the sum of students passed from university B in the years 2003, 2005 and 2006 together? 

(a) 80000 (b) 8000 

(c) 800000 (d) 75000 
(e) None of the above 

17. Number of students passed from university B in 2008 is approximately what per cent of the total num¬ 
ber of students passed from university A over the years? 

(a) 30% (b) 25% 

(c) 20% (d) 35% 

(e) 40% 

18. What is the respective ratio of the number of students passed in 2007, 2008 and 2005 from university 
At 


fa) 5 : 3 : 2 (bj 3 : 5 : 5 


(c) 5 : 3 : 3 (d) 5 : 1 : 1 
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(e) None of the above 

Directions (Q. Nos. 19-20) The following two questions are based on the given histogram that shows the 
percentage of villages in the States, which are not electrified [CPF Assistant 2012] 



19. Which of the following States has twice the percentage of villages electrified in comparison to State 
IP. 

(a) A (b) C (c) E (d) F 

20. How many State have atleast 50% electrified villages? 

(a) 1 (b) 2 (c) 3 (d) 5 

Directions (Q. Nos. 21-22) Following bar diagram shows the number offamilies of a certain locality with 
various number of letters 

received by those families in a certain month, as shown in a survey by local post-office. Read the graph 
and answer the questions below. 


[SSC Multitasking 2013] 
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I 

■3 


110 
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90 

90 

70 

90 

50 

40 

30 

20 

10 

0 


110 


75 


36 


60 


30 


15 

DA 


12 3 4 5 6 
Nuntooi 1 of Irtteft 


21. The total number of families that came under the survey is 


(a) 110 (b) 250 (c) 300 (d) 330 


22. The average number of letters received per family in that month is 

ft 31^ ft 3 

ft 2 ft 2^ 


Exercise © Higher SkiU Level Questions 


Directions (Q. Nos. 1-5) The following graph shows the production of cement (in lakh tonnes) of four 
factories A, B, C and D over the years. 


[SSCCPO2013] 


□ 20DB Q £009 ■ 2010 

























1. The percentage increase in produ2008 to 2009 is about (a) 30.8 (b) 
16.1(c) 18.2 (d) 22.2 

The production of cement by factory B in 2009 and production of cement by factory D in 2010 together is 
what per cent of production by factory^ in 2008? (a) 200 (b) 50 (c) 100 (d) 150 

3. Which of the four factories has recorded the maximum percentage growth in production of cement from 

2008 to 2009? 

(a) D (b) A (c) B (d) C 

4. Which of the given factories has recorded the maximum percentage growth in production of cement 
from 

2009 to 2010? 

(a) D (b) A (c) B (d) C 

5. The difference (in lakh tonnes) between the average production of cement by four factories in 2009 and 
average production by the same factories in 2008 is 

(a) 12.75 (b) 11.50 

(c) 11.75 (d) 12.50 

Directions (Q. Nos. 6-10) Study the following graph and answer the questions that follow. 


[Bank PO 2010] 


Numbar of candidates fybtJfemmdbb. wordpress.com 
qualified in the written teat for admission 
to two different institutions 
I 1 - Ina-Utulkwi A InadtuOon B 





6. What was the respective ratio between the number of candidates qualified in the written test in the year 
2002 for admission in institution B and the number of candidates qualified in the written test in the year 
2006 for admission to institution A? 

(a) 8 : 5 (b) 7 : 4 (c) 7 : 8 (d) 7 : 5 (e) 8 : 5 

7. What was the approximate average number of candidates qualified in the written test for admission to 
institution B over all the year? 

(a) 4555 (b) 4200 (c) 4160 (d) 4888 (e) 4667 

8. In which year, the total number of candidates qualified in the written test for admission to both the insti¬ 
tutions together was the second highest? 

(a) 2003 (b) 2004 (c) 2005 (d) 2006 (e) 2007 

9. What is the difference between the total number of candidates qualified in written test in the year 2006 
for admission to institutions A and B together and the number of candidates qualified in written test in the 
year 2003 for admission to institution A1 

(a) 5000 (b) 3500 (c) 1500 (d) 5500 (e) None of the above 

10. What was the total number of candidates qualified in the written test for admission to institution^ over 
all the years together? 

(a) 27000 (b) 26500 (c) 26000 (d) 27500 (e) None of the above 


Directions (Q. Nos. 11-15) Read the following bar chart carefully and answer the questions that follows. 




























Percentage of eix dlfflanent tw&safiahboob.wordpress.com 

Care manufactured toy a Company 

ovar two yaare 



flis Produud oars pfuduoMi 
= 350000 =440000 


11. Total number of cars of models P, Q and T manufacured in 2012 is 


(a) 245000 (b) 227500 
(c) 210000 (d) 192500 


(e) 157500 


12. For which model the percentage rise/fall in production from 2012 to 2013 was minimum? 


(a) Q (b) R (c) S (d) T (e) U 


13. What was the difference in the number of Q type cars produced in 2012 and that produced in 2013? 


(a) 35500 (b) 27000 
(c) 22500 (d) 17500 


(e) 16000 


































































14. If the percentage production of that in 2012, then the number of P 

type cars produced in 2013 would have been 


(a) 140000 (b) 132000 
(c) 117000 (d) 105000 
(e) 97000 

15. If 85% of the S type cars produced in each year were sold by the company, how many S type cars re¬ 
mained unsold? (a) 7650 (b) 9350 

(c) 118500 (d) 12250 

(e) 13350 


Directions (Q. Nos. 16-20) Study the following graph carefully to answer the questions that follow. [Bank 
PO 2011 ] 


Number of e&ldiers recruited tin 
thousand - ] in three different forces in &ix 
different years 



Years 


16. What was the average number of soldiers recruited in the navy over all the years together? 
(a) 25000 (b) 24000 (c) 2400 (d) 28000 (e) None of the above 




























17. Number of soldiers recruited in AS^Wftf^^'^W^^Sf^SP^ercentage of number of soldiers re¬ 
cruited in army in the year 2006? 

(a) 140 (b) 150 (C) 160 (d) 180 (e) None of the above 

18. If 30 % of soldiers recruited in airforce in the year 2010 was female, what is the number of males re¬ 
cruited in airforce in that year? 

(a) 63000 (b) 6300 (c) 61000 (d) 6100 (e) None of the above 

19. What was the respective ratio between the number of soldiers recruited for airforce in the year 2005 
and the number of soldiers recruited in army in the year 2009? 

(a) 2 : 1 5(b) 5 : 13(cJ 2 : 17 (d) 15 : 4 (e) None of the above 

20. What was the approximate percentage decrease in number of soldiers recruited in army in the year 2008 
as compared to the previous year? 

(a) 20 (b) 23 (c) 38 (d) 30 (e) 33 

Answer with Solutions 


Exercise © Base Level Questions 


1- id} Companies which have mor ^o^jg^boob.wordpres^om 
than production =■ A r € and K j.e. r 3 
companies. 

GompaLnos which hsv# ffwrw produnkwi 

ihtin dgiTutrid = ti, ft r,G., ?. cornpaniei 
Required ratio 3 : 2 

2, (c) Averuyu demand 

Sum of a]] demands 

Number of ali demands 

3300 + i 2<K> + 3000 + ©00 + 2500 


1^=2120 


Similarly, average production 

2200 -I- 2700 + 1500 + 1800 4- 1000 


0300 


1S40 


Required difference = 212Q 1340 

= 2%Q 
BOO 


3, (c? Rttfuimd pfyrfimtigr: ■ 


2bOO 
■■ 24% 


■ X100% 


4h {b) Average djuund of u and u 

_ iaoo -i-fioo _ laoo 

2 2 

fcSOO 

Average production of E aprt D 

2700 * 1300 


Required iildo = 


<,b00 

2 

OOP 

2250 


?-3 b 0 


= Z: 5 


5. (a) Number of students obtained marks between 40.5 and 50.5 = 15 


6. (6) The maximum number of students lie in class interval (50.5 to 60.5) 


7. (6) Number of students obtained marks between 40.5 and 60.5 = 15 + 20 = 35 

35 

Required percentage = • — K 100 = 70% 

50 

ft. frfi Number af passed students 
« IS + 20 + 5 +- 5 «= 45 
Required ratio -45:5-9 : t 












9. (d) Average marts of the ^d^ma^oo^.w/orc/press.com 
30 £ X 5 + 40.5 * 15 + 505 X 20 
f E 05 X 20 + 705 X 5 t S 05 X 5 
50 

1525+0075 + 1010 + 1210 

+ 5525 + 4025 
50 

-225-74.7 

SO 


10 . 


Ed Value of biscuit per ton 


In 2005 

i«l 20013 

In 2 O 07 

in 2000 

in 2QD9 


150 X 100 OOO 0 D 
1.00 x 100000 
150 X 10000090 
75 X 100000 
330 x 1000000Q 
150 X 100000 
400 X 1 ODD 00 DD 
160 X 100000 
500 x 10000000 
2O0 X 1000O0 


T ISO 

X aoo 

f 22G 
7 260 
f 250 


Thus, value per can is equal in the years 
2003 end 2009 . 

11. ( 6 ) Percentage Increase in export from 
preceding year 

1 BO - 76 

In 2007 = —-— X 100 % = 100 % 

75 

inB 008= 1Bt> " 150 H ltimt = 6 JB 6 % 

150 

CO 2009 = — - - 60 X 100 % = 25 % 

160 

Thus, required year is £ 007 . 

12. (Cl From the solution nurnbar [ID), it is clear 
Chat value per ton is minimum In the year 
2005 . 


13. Ed The percentage drop in export quantity 
From £005 to 2005 
100 - 75 . 


100 
= 35% 

14, Ed) Required ratio 


■ X 100% 


5OD0G 
' 35000 


- 10 : 7 


IB, (a) Rj&qujred difference 

= (.50000 * S 00 O 0 ) [ 3 D 0 DO + 10 D 0 O) 
* 110000 40000 =70000 











16. m Recruit sum yoursmahboob.wordpress.com 

= CJOQOti + 10000 + -10000) 

= aoood 


17. <fj] toquiritii pvre*ntiag* 
50000 


20000 +■ 25000 + 30000 + bOOOO 

+■ sonon + 30000 


XT 00% 


50000 

205000 


X 100 % 


25% 


18. (C) Required ratio = 50 : 30 : 30 = 5: 3 : 3 

19. (6) State D has 40% villages electrified and State C has 80% villages electrified. Thus, correct options is (b). 

20. (d) From the question, we have 6 States and only one State D doesn't meet this condition, because it has less than 
50% villages electrified, it has 40% electrification. 


"HiliSr 6 - 1 = S steins haw 

YlilBffCS electrified. 

31. id) Tntg] Dumber of fflmjlies 

= (76 + 35 + 110 + 60 + 30 + 15 + E 
= 330 ffrrniliys 

22. (cl Averago nnmh ar of Imi^es receivefl per 
family 

Sum of letters 

=3 - . . _ .-—--,-- 

Tote) number of familisft 
7b X 0 + 3b Kl +110 X2+ 60 x3 
+ 3OX4 + 15XB+5K0 
330 

0 + 35 4 - 220 + 180 + 120 + 7 S + 30 
330 

660 
330 

Avorayy rLUEJsbCr of lecture rcttiiVud per 

family = 2 



Exercise © Higher SkiU Level Questions 








1 L |(Jji H^quirod pkirwfJUdLj'u incross yoursm3hboob.wordpress.com 

Efs - 4ft 

k ——— X 100 % = 22 . 2 % 

4S 

2r im Production of CEment by factory B in 
2009 and by factory D in 2010 togethEr 
= 55 +■ 65 = 120 lafch tun 
Production of cement, by factory A in 2008 
= 50 lakh ton 
/. Required pEicentaga 
taci 

■ — X 100% - 200% 

60 

3, [d} Percentage increase in the production of 
cbulheiL Lixjecl Lfcre veu]■ 2008 to the veur 

for factory A, ±= ^ - 60 x 1QD% = 16.06% 

60 r 

|W iHClrMy B = 55- — x 1 wm = W.% 

45 _ 

fnr Factory C ^ x 100% = 30.77% 

66 

lor facioiy D = nQ ~ 50 x ioo% = zo% 

50 

Thus, percentage increase was maximum 
for factory C. 

4- [0*1 ffercentage increase in the production Of 
cement from 2009 to 2010 
75 — 70 

Tor raeiuy A = ——— X 105 % = 7 . 14 % 

70 

for Factory B = ve 
Fnr Factory C -* - ve 

XJ(T |3f1 

far factory D = x 100% =833% 

60 







Thua r percentage increase was jtQManffihboob.wordpress.com 
lor factory D. 


5. (d) Required difference 



70 + 55 + 55 +■ 60 


4 


) 


(' 


ea + 45 +■ 65 +■ 5Q 


) 


270 _ 220 _ 50 
4 4 4 


= 12.5 lam ton 

6 . rnimtwr of students qualified in the 
written test Ln tho year 2002 for admission 
In Institpclun B = 350Q 
Member qf students qualified. In the written 
test in the year 2000 for admission in 
Ins tic hi ion A = 4000 

350D 7 

Required ratio - s sn 7 : fl 

4000 a 

*T* (el Average number of candidates 
3500 4 4000 # 4000 

4 5500 4 5000 4 6000 
0 


SflOOO 

6 


4667 


ft. (0 Number of stiidencs in 

2002 Is 2000 + 3500 = bbOO 

2003 is 3500 4 400G - 7500 

2004 Is 5000 + 4000 = B000 

?.00b is 6000 + bb00 = nb00 

20DB Is 4000 4 5000 - 9000 
2007 Is 6500 + 6000 ■ 12500 
liCcncth, S 0 &b H year wus the sucerid Wktfwit, 


9. (d) Required difference 


= (4000 + 5000) - 3500 = 5500 


10. (a) Required number of candidates 


(2 + 3.5 + 5 + 6 + 4 + 6.5) X 1000 = 27000 


11. (c) We shall first determine the number of cars for each model produced by the Company during the two years. 


In 2012. 


Total number of cars produced = 350000 P = (30-0)% of 350000 






= 30% of 350000 = 105000 Q = (45 - 30OTf* OO ^^° r ^ resS - COm 
= 15% of 350000 = 52500 R = (65 - 45)% of 350000 
= 20% of 350000 = 70000 S = (75 - 65)% of 350000 
= 10% of 350000 = 35000 T = (90 - 75)% of 350000 

= 15% of 350000 = 52500 U= (100 - 90)% of 350000 = 10% of 350000 = 35000 In 2013 : Total number of cars pro¬ 
duced = 440000. 

P= (40-0)% of 440000 

= 40% of 440000 = 176000 Q = (60 - 40)% of 440000 
= 20% of 440000 = 88000 R = (75 - 60)% of 440000 
= 15% of 440000 = 66000 S = (85 - 75)% of 440000 
= 10% of 440000 = 44000 7= (95 - 85)% of 440000 

= 10% of 440000 = 44000 U = (100 - 95)% of 440000 = 5% of 440000 = 22000 Total number of cars of modesl P, Q 
and T manufactured in 2012 = 105000 + 52500 + 52500 = 210000 


12. (6) Using the above calcualtion, the percentage change (rise/fall) in production from 2012 to 2013 for various models 
is 


For P ■ 


f a 76000- 106000J 
[ 105000 


y. too 


■> 


= rfs& 


L 5S500 


> 


- riie 




yoursmahboob. wordpress. 

roo-eeooo) K 1 

70000 J 

■ 5719fc, tail 

ForJ jwgo^sro* 100 L 

L 35000 J 

= 35.71 % r ris* 

ForT J™ 0 " 4 ™ m toot 

L &£5O0 J 


■ 16.19%, fall 

r^if-r 05000 - 8 ” 0 ^^ 

L 35000 J 

= 3T.l4% r fell 


.*. Minimum percentage rise/ fall in production is in the case of model R. 

13. (a) Required difference 

= 88000 -52500 = 35500 (using calculations from above questions No. 11) 

14. (6) If the percentage production of P type cars in 2013 = Percentage production of P type cars in 2012 = 30% then, 
number of P type cars produced in 2013 = 30% of 440000 = 132000. 

15. (c) Number of S type cars which remained unsold in 2012 = 15% of 350000 

and number of S type cars which remained unsold in 2013 = 15% of 440000 /. Total number of S type cars which 
remains unsold 


= 15% of (350000 + 440000) = 15% 790000 = 118500 


16, tfl} Required average 

50UU + 1U00U + 150UU 

-I- dUUOP + 10U00 -I- 5UUUP 

.1SSSS1.3H1 DO 

s 

17. (£) Required percentage 

40000 


X 100% - 160% 


25000 

16, Required number 

i=9Q000 X — = 63000 
100 

19- (a) Required ratio = = 2 . 15 


20. fe) Required percentage 
45000 - 30000 


7b 000 

Jh 

X 100% = 33% 


45000 
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Chapter 

43 

Line Graph 

A line graph (cartesian graph) indicates the variation of a quantity with respect to the two para¬ 
meters caliberated (plotted) on X and Y-axes, respectively. 

A line graph shows the quantitative information or a relationship between two changing quantities 
(variables) with a line or curve that connects a series of successive data points. 

Types of Line Graph 

Different types of line graph are discussed below 
Single Line Graph Used for single variable representation. 


For example The following single line graph represents the yearly sales figure of a company in 
the years 2001-2010. 



2001 2QQ2 2003 2004 2005 2005 2007 2000 2000 2010 
Years 


Multiple Line Graph Used for more than one variable representation. 

For example The following multiple line graph represents the maximum and minimum temper¬ 
ature recorded everyday in a certain week. 



Directions (Examples 1-5) Study the following graph carefully and answer the given questions. 


























The export of a 


k 



Ex. 1 Which year has the highest per cent increase/decrease in exports as compared to the pre¬ 
ceding year? 

Sol. The per cent increase/decrease in exports as compared to the preceding year for the year 


2008- ——— x 10C% - 33.33% decrease 
300 

2000- 600-20(1 x 100%-SOCft lama* 
200 

2010 = 000 ~ 450 X 100%=25% decrere 

600 

2011 - 600-450 x 100%-33.33% increase! 

450 

2012 = 800 - 600 x 100% = 33.32ftincrew 

600 

2015 =■ 860 ~ — x 100%=l8.75ft increase 
800 


Thus, the calculations show that 

(i) Highest per cent increase is in year 2009 i.e., 200%. (ii) Highest per cent decrease is in year 
2008 i.e., 33.33%. 

Ex. 2 What is the difference in exports in the years 2009 and 2010? Sol. Required difference = 600 
- 450 = ? 150 crore 

Ex. 3 What is the percentage increase in exports from the lowest to the highest for the given 
years? 






























SoL Required paecmgc = 

JiOO 


com 


Ex. 4 Exports in 2009 is approximately what per cent of that of year 2010? 


ftf|o 

Sftt. Required percentage = -— X 1D0% = 135% 

450 


Ex. 5 What is the total exports (in ?/ crore) for the given years? 

Sol. Total exports = 300 + 200 + 600 + 450 + 600 + 800 + 950 = ? 3900 crore Directions (Examples 
6-8) Refer to the data given below and answer the questions that follow. 


£ 

=i 

□ 


25000 

20000 

15000 

10000 

5000 

Q- 


Average monthy income and expenditure 
of b person over six: ^ears 



31000 2 

2 

a 

* 


0} 

E 

E 

c 


2G05 3006 2007 200$ 2000 2010 

Yeer 


Note Data may be denoted by cross point or dot point 


Ex. 6 In the year 2008, by how much did the person’s saving get depleted? Sol. Average monthly 
depletion in savings for the year 2008 = 19200 - 18500 = ? 700 Hence, annual depletion = 700 X 12 = ? 
8400 


Ex. 7 What was percentage increase in expenditure of the person between years 2005 and 2010? 

j*. m I-- I , f 17600 "— HOOD} X 100 iw 0600 If 100 fiifufi/ 

5oL HflqiiLTfsri. pflrcentfteeincrease = '■ f 7c = % - 

11000 11000 


Ex. 8 What was the percentage increase in income from 2006 to 2008? 







Sol. Enquired p^ntag, = ftWft , T* 

Fast Track Practice 

Directions (Q. Nos. 1-5) Study the following graph carefully and answer the questions that 
follow. [SBI Clerk 2009] 

Population of two States A and B over the yEBrs 



1. For State B, the percentage rise in population from the previous year was the highest in which of the 
following years? 

fa; 2008 (b) 2 00 6 (0)2005 (afj 2004 (e) 2007 

2. What was the average population of State B (in millions) for the years together? 

(a) 38.5 (b) 28.5 

(c) 35 (d) 26 


(e) 30.83 














3. What was the per cent rise in pop^Sf/S^S?^^^ previous year? 

25 m 33 I 

3 

(C) 33 fap 2»i 

(e) None of the above 

4. What was the ratio of the total population of State A to that of State B, for all the years together? 
(a) 37 : 45 (b) 37 : 43 

(c) 43 : 37 (d) 45 : 37 
(e) None of the above 

5. Population of State A in 2005 was what per cent of its total population for all the years together? 

faj 17JU 

33 

fty 16 —% 

33 

(c) 16 —% 

37 

fa0 17—% 

37 

fe) None of the above 

Directions (Q. Nos. 6-10) Study the fallowing graph carefully and answer the questions that 


follow. [Bank PO 2007] 


The p 



SCO/TJ 


V 



100 

no 


40 

20 


1W9 soon 2001 mz 2OQ32OW2QO62G0G 


X 


Years 


6. For how many years, the per cent rise was more than 100%? 

(a) One (b) Two 

(c) Three (d) Five 
(e) None of the above 

7. What was the average of per cent rise over the given years? 

(a) 110% (b) 105% 

(c) 100.5% (d) 92.5% 

(e) None of the above 

8. For how many years, the per cent rise was lower than the average of the per cent rise over the given 
years? 

(a) Two (b) One 
(c) Five (d) Three 
(e) None of the above 


9. For which of the given years, the per cent rise (from the previous year) was the least? [Years 2001 and 
2003 are not to be considered.] 









(a) 2000 (b) 2004 (c) 2006 
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(d) Cannot be determined 

(e) None of the above 


10. If the production in year 1998 was 1000 units, how much was the production in year 2002? 


(a) 35280 units 

(b) 64680 units 

(c) 46200 units 

(d) Cannot be determined 

(e) None of the above 


Directions (Q. Nos. 11-15) Study the following graph carefully and answer the questions that follow. 

Circulation growth of GRAM SEW A magazine 
from July to □eoember £003 


Y 



11. During November and December, there is an even growth rate, the average of which is 


(a) 2.36% (b) 2% 

(c) 2.88% (d) 3.36% 


(e) None of the above 







12. The circulation in October is ... t fflgmB?1^Wpl m88 - com 


(a) 1.5 (b) 2 (c) 1 (d) 1.15 (e) None of the above 

13. The growth rate is very marginal during the month of 
(a) August (b) October 

(c) November (d) December 
(e) None of the above 

14. What is the total circulation of magazine from July to December? 

(a) 1154681 (b) 1154861 

(c) 1145861 (d) 1150862 
(e) None of the above 

15. The circualtion of magazine in November is.more than that of September. 

(a) 15566 (b) 16556(c) 15656 (d) 16000 (e) None of the above 

Directions (Q. Nos. 16-20) Study the following graph carefully and answer the questions that 


follow. [1DB1SO2012] 



Runs scored 



-o- ndia HD- Australia -A- England 

16. Total runs scored by India and Australia in Match 4 together is approximately, what percentage of the 
total runs scored by England in all the five matches together? 

(a) 42 (b) 18 (c) 36 (d) 24 (e) 28 

17. In which match, is the difference between the runs scored by Australia and England second lowest? 

(a) 1 (b) 2 (c) 3 (d) 4 

(e)5 

18. In which match the total runs scored by India and England together is the third highest/lowest? 

(a) 1 (b) 2 (c) 3 (d) 4 

(e)5 

19. What is the respective ratio between the runs scored by India in Match 5 Australia in Match 1 and Eng¬ 
land in Match 2? 

(a) 11 : 13 : 7 

(b) 11 : 7 : 13 


(c) 11:3:9 











(d) 11 : 13 : 9 
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(e) None of the above 

20. What are the average runs scored by all the three teams in Match 3 together? 


(a) 280 

(b) 270 

(c) 275 

(d) 285 

(e) None of the above 

Directions (Q. Nos. 21-25) Study the following graph carefully and answer the questions that 


follows. [Bank Clerk 2010] 

Percentage of students passed Dver the period shown. 



Years 


I 

Art 

1 

\ 


2 1 What is the over all percentage a f failed 
boys over the period shown? 

(a) m\ (b) 36 (C) 361 f V) 

3 3 3 

tel None of the above 


22. In which of the following years was the improvement of girls maximum as compared to that of previous 
years? 


(a) 1992 (b) 1993 (c) 1997 (d) 1995 (e) None of the above 


23. For how many times was the gap^^fflf^fiPfflfe'^S^RtSff'SfSlccessful boys and girls? 

(a) Nil (b) 1 (c) 2 (d) 3 

(e) None of the above 

24. For how many years was there a paired rise or fall in the percentage of boys and girls passed over the 
period shown? 

(a) Nil (b) 1 

(c) 2 (d) 3 

(e) None of the above 

25. What is the ratio of the average of failed girls and that of failed boys? 

(a) 17 :21 

(b) 23: 19 

(c) 21 : 17 

(d) 7:8 

fej None of the above 

Directions (Q. Nos. 26-30) Study the following graph carefully and answer the questions that 


follow. [Bank Clerks 2010] 


Number ty#&mBMddbltvmip}§&§!i:§rifl, 8 and C 

□var tha yaars from 2DD2 tp 2007 

Y 

» School A ■ ■ ■* - School B School C 



2Mf2 2003 2004 20QS 20M 2007 

Years 


26. What was the average number of students in all the schools together in the year 2006? 

(a) 30000 (b) 9000 

(c) 3000 (d) 6000 
(e) None of the above 

27. How many times the total number of students in all the three schools A, B and C together was exactly 
equal among the given years? 

(a) 2 (b) 5 

(o) 4 (d) 3 

(e) None of the above 

28. Total number of students in school B and school C together in the year 2004 was approximately what 
per cent of the total number of students in school B and school C together in the year 2007? 

(a) 85 (b) 80 


(c) 75 (d) 184 












(e) 131 
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29. What was the difference between the total number of students in all the schools together in the year 
2003 and the number of students in school B in the year 2005? 

(a) 2000 (b) 3000 

(c) 3500 (d) 2500 

(e) None of the above 

30. What was the approximate average number of students in school A over all the years together? 

(a) 1990 (b) 2090 

(c) 2300 (d) 1800 
(e) 2700 

Directions (Q. Nos. 31-35) Study the following graph carefully and answer the questions that 
follow. [Bank PO 2010] 

Per cent rise in profit of two companies L and M 
frprn the year 3004 ta 2009 

Y 











31. If the profit earned by company what was the profit earned by the 

company in the year 2006? 

(a) ? 2.12 lakh 

(b) ? 2.3 lakh 

(c) ? 2.04 lakh 

(d) Cannot be determined 

(e) None of the above 

32. Which of the following statements is true with respect to the above graph? 

(a) Company M made the highest profit in the year 2009 

(b) Company L made the least profit in the year 2005 

(c) The ratio of the profits earned by company L and company M in the year 2006 was 6 : 5 

(d) Company L made the highest profit in the year 2008 

(e) All of the above 

33. What was the percentage increase in per cent rise in profit of company M in the year 2009 from the 
previous year? 

{a) 25 (b) 15 

(c) 50 (d) 75 

(e) None of the above 

34. If the profit earned by company M in the year 2008 was ? 3.63 lakh, what was the amount of profit 
earned by it in the year 2006? 

(a) ? 2.16 lakh 


(b) 7 1.98 lakh 


(c) ? 2.42 lakh 
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(d) Cannot be determined 

(e) None of the above 

35. What was the average per cent rise in profit of company L over all the years together? 


ft 

is! 

ft 

2*1 

3 

3 

ft 

”1 

ft 

21® 

6 

ft 

None of the above 



Directions (Q. Nos. 36-38) Study the following graph carefully and answer the questions that follow. 


Percentage profit made by two companies A and 8 
from the year 2DG4 to 20C9 

_ _ Income Expenditure 

Per cent profit =--x 100 % 

Expenditure 


u Company^ + Company B 

- 



Years 


Note If expenditure made by company is 100%, then income of company can be written as (100 + profit)% 

36. If the amount of profit earned by company A in the year 2007 was ?1.5 lakh, what was its expenditure 
in that year? 

(a) 7 1.96 lakh 

(b) f 2.64 lakh 


(c)? 1.27 lakh 















(d) ? 3.75 lakh 
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(e) None of the above 

37. What is the respective ratio of the amount of profit earned by companies A and B in the year 2009? 

(a) 2:3 

(b) 4:7 

(c) 11 : 15 

(d) Cannot be determined 

(e) None of the above 

38. In the year 2004, the expenditure incurred by companies A and B was the same, what was respective 
ratio of the incomes of companies A and B in that year? 

(a) 27 : 28 

(b) 28 : 27 

(c) 29 : 30 

(d) 31 : 35 

(e) None of the above 

Directions (Q. Nos. 39-41) Study the following graph carefully and answer the questions that follow. 


five colleges A C T D and B 



Callages. 


* Mala 

* Female 


39. What is the sum of average number of males and average number of females passed out from all the 
colleges together? 

(a) 38000 (b) 48000 

(c) 42000 (d) 51000 

(e) None of the above 

40. The number of females passed out from college C is approximately what per cent of the total number 
of females passed out from all the colleges together? 

(a) 28 (b) 30 (c) 36 (d) 25 

(eJ40 

41. What is the difference between the total number of students passing out from college A and the total 
number of students passing out from college El 

(a) 20500 (b) 21000 

(c) 10500 (d) 10000 

(e) None of the above 

Directions (Q. Nos. 42-43) Study the following graph carefully and answer the questions that follow. 
















Number of Yanti Z 

make Che piece of chair, table, bed end cupboard 
♦ Carpenter X* Carpenter Ym Carpenter Z 



42. If carpenter X and carpenter Y were to make a chair together, then how many days would they take? (a) 
1 day (b) 4 days 

(c) 3 days (d) 2 days 

(e) None of the above 

43. What is the total number of days that carpenter Z will take to make one piece each of all the four items 
together? 

(s) 32 clays (t} £4 days 

fcj 1— days ft# 1— days 
59 32 


Answer with Solutions 












1. (d'j When we see the graph yeMmf^ ob - word P ress - com 
observe that tha slope or change is highest 
tor year £004 mid £007. So, 

In the year £004 

3b - lb 

■ ——— X 100% - 6G.Gfi% 

IS 

In Uxi y*ar 2007 

= 40 -30 x 100% = 33.33% 

30 

Hence, the percentage rise is highest in the 
year 2CXJ4. 

3L (ej Required -average 

IS 4 3S + 30 + 30 4 40 4 45 


- -- - 30.83 million 

8 


3 + {£) Required percentage 

45-45 


45 


X 100% = 0% 


4* (A Required ratio 

_ 20 + 30 4 3S + 45 + 45 + 50 

15+ 25 4 30 + 30+40 + 45 
^225. 

135 


- 45: 37 


B t (ij Required percentage 

34 4 

= — x 100% = IS -% 

225 9 

m IbT 4 yr t l*., 2 G 0 £. 20 Q 4 , S 906 and 2006 , 
UK) porccnterro its* W3S mom then 100%. 

7* (A Required average 


f4Q + 50 + 40 + 120 + lOO'l 
y+ 120+ 130 + 140 J 


740 

T 


:S3.5% 


Bu Thn ralewant years were 19fiS, 2000 and 
2001 . 


9. !£) In the year 2 ODD, 

- 5 ° ~ 4 ° X100% 
40 


25% 


In the yuor 3004, ——I5E x 100% = 20% 
100 
1 40 - 1 ?0 

hiUiHVBHTEOQe,——— X IDDft - 16J57% 
120 


Clearly, par cenr rise was tha least far the 
year 2QQ8. 
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10% fe) Product Lon in year 2[>Q2 

= lo00 ^ x M K 
100 100 


140 aao 

] DO 100 


* G4GB 


11 k (Cl Growth In November 
^ £04933 - £ooiS9 
anoiss 

Growth Jr December 

211885 — 204033 


X 100% -2.38% 


X 100% =3.39% 


AvftfBgft : 


^,= G - 75 % 


204&33 
.2.36 i 3.30, 

2 2 
= 2,e/b% =2.&e% 

13- ((ft Let the rirnjlaticm in, October is .v times 
to th-EiL of July. 

Then, 2W89 = VX1731B2 
= 200180 

” 173132 

13. [fl) In the month of August, the growth rate 
in leatL. 

i+. (to To till ClItAllalkm 

«1731324 17B395 + 139277 + 2001B9 
+ 204933 + 211335“ 11B4R01 


- = LI 5 


IS. [CO 204G33 139277 = 15&56 


[£J. NOS 1 fci-^OJ 



Runs 

Hatch 

India 

Australia 

England 

1 

320 

200 

100 

2 

240 

330 

ISO 

3 

270 

310 

230 

4 

100 

220 

270 

S 


150 

300 


16. t£| Required percentage 
_ 100 + - 220 

100 + IRQ -I- 230 + 27Q + 300 


X 100 


^ 10 
114-0 


X 100 


- 3B% 


17. (c) Difference between the runs scored by Australia and England in Match 1 = 260 - 160 = 100 Match 2 = 330 -180 
= 150 Match 3 = 310 -230 =80 Match 4 = 270 - 220 = 50 Match 5 = 300 - 150 = 150 Second lowest difference in 
Match 3. 

18. (a) Total runs scored by India and England in Match 1 = 320 + 160 = 480 Match 2 = 240 + 180 = 420 Match 3 = 270 
+ 230 = 500 Match 4 = 190 + 270 = 460 Match 5 = 220 + 300 = 520 /. Third highest/lowest score in Match 1. 













19 1 - (eft Required ratio yoursmahboob.wordpress.com 

■ 220 :Zm : ISO tt li : 13:9 

20, \.h) Required average runs scored by all 
three teams in match 5. 

270+33 0 4 230 ___ 

s-= 270 


21, (eft Over all percentage af passed boys 
_ bO 4 flQ 4 70 4 GO 4 flQ 4 bO 
0 

. 370 _ l&B 
0 3 

, r . Pencentagfi of failed, boys 

1SE 300-1*5 


= 100 - : 

_ 115 
3~ 


3 

36- 


22, (cl In the year 1993, 

Percentage ml' 91 ns 

_ SO -60 x 100ft _ 33_ 3te 
60 

In the yaar 1997, 

Percentage of girls 

= 7a ~ 50 x 100% =40% 

bO 

In 199 7, the Lmpr-ovement of girls is maxi- 
miMD as compare to the previous years. 

23, (eft frbr the years 1093. 199b and 1997. 

24. (6) War 10B3 

25. (e! Average percentage of passed girls 

BO + BO 4 70 4 SO 4 50 4 70 

6 

■ 08 i 

3 

r % Average of percentage of felled girls 

= too -Sfli =31? 

3 3 

and average percer lage of felled bays 

= 30 ! 

•3 

KaiiO = 31-:3S-= — X— =10 33 

3 3 3 ns 

2<*. (cj HequLrcd average number of students 
In 2006 

_ (2-5 - 34 3.5) X 10QD 
3 

= 3000 


27. (d) Total number in the year 2002 


= (0.5 + 1 + 1.5) X1000 










= 3 X 1000 = 3000 Total number of stud m^WipMof 0 ^ 35 - 00 " 1 


= (1 + 2 + 2.5)X100 


= 5.5X 1000 = 5500 Total number of students in the year 2004 


= (1.5+2.5+ 3)x 100 


= 7 X 1000 = 7000 Total number of students in the year 2005 


= (2.5+ 3+3.5) X 100 


= 9x 1000= 9000 Total number of students in the year 2006 


= (2.5 + 3 + 3.5) X100 


= 9 XI000 =9000 Total number of students in the year 2007 


= (2.5 + 3 + 3.5) X100 


= 9 XI000 =9000 Hence, the total number of students is same in the years 2005, 2006 and 2007. 


2Br (a) In the year 2004, yoursmahboob.wordpress.com 

School B + School C^{£.5 + 

-5 5 X 1QQQ = 55W 

In the yQBr 2QQ7, 

SchooL B \ School C=G3.5 + 3? 

= e.S X 1000 =6500 

Esquired percentage 

- X 300 = B4.61% - B5% 

6500 

29, (A (1 + 2 + 2.5) 3 =*2.5X1000 =*2500 


$Oh (frj Required average 

(t+ 2 + 15+ 35 
+ 64 3,b} 
6 

= 125 XIQPD 
6 

= zoao - 2oyo 


X 1000 


31* ct] Pro^I or Hut company l. in the yuer ^00 b 

= 1.8 4 lakh 

In the year 2006, 25% rise in the profit of 
the company I. 

So. tha profit of thfl company L in iha yeei 

200G - 134 X <10 ° * 

100 

= 1.S4 x 1.25= 7 2.3 lakh 


32. (a) According to the graph, it is clear that the profit of companies L and M increased every year. 
Minimum profit in the year 2004 and maximum profit in the year 2009 by both companies. 


Ratio cannot be determined because numerical values are not given. So, only Statement a is true. 






33. idi acquired pcfoarjwgc in pK Mt'&mbbQ°bwordpress.com 
L kn 2009 

= 35-20 X 100W = 7SW 
SO 


34, (C) Frofit of company If in the year 2006 
* 3.63 lakh 


■."j Profit nf company .W Ln the year 2006 


-3.E3X 


100 100 

120 ' tag 


-3.42 lakh 


35. (O Required average 

_20 4 1B+ 2h 4 30 4 3b 4 30 
6 

155 

==-s 25 — 

6 5 


36 , (d) Suppose, the expenditure of company 
A hi the year 2007 wuk f x lakh. 

According to che formula. 

Per f-j?nL profit 

_ Income JExpendiLura ^ ^ ^ 

Expenditure 

V 40= — x 100 =»■ 40 k=15O 

Jf 

-■* x= — =3.7EJakh 

40 

37, (cfj i3um is Itwufflcisni. 5t>, cannoc b§ 
detenu tried 


38. (g) Suppose, in yoer 200-1. expenditure by 
companies A and B each was 7 J and their 
incomes ere fj and Ijj, respactivaly. 


For company A 

35 = “ f *100 

f 

=» 35./ = 14W If - 300 1 

=» 35 f -I- 100 f = 100 f, 

135 1*: 100T t ...fii 

For company B, 

10 = -- X 100 

1 

=* 40 I ■ 100 I z 100 J 

^ 40 I 4 100 I »100 f 2 

=* 1401* ioo/ 2 






t ^ r ._, yoursmahboob.wordpress.com 

Dividing Iq. (0 by Eq. til}, we get 


i ec 135 

J 2 140 


= ±Lm 27: 23 

23 


39* (el Average nurftber of moles 

15000 -I- 17500 + 27500 
+ 25000 -I- 10000 


95000 


- 19000 


ATHtagt number af females 

22500 -I- 20000 + 35000 
+ 30000 + 7500 


115000 

5 


=23000 


■\ R&quii-ftd number of students 

= 39OO0 + 23000-42000 

40* eft JN umber lemalc passed qul Horn collage 

€ =3^000 

Total students (female] = UStKJO 
Required percentege 

_ 3j0O(3 x 100% „ 30% 

115000 


41* (fi) Required difference 


^ (1500D + 22500) (lOOOO + 7500) 
^=37500 17&QQ = 20000 

42- Cel Number of days taken by 
carpenter X ■ 2 days 
Number yf days takers by 
carpenter y^4 days 
Total number uJ' days tainri by bulb 

v „ 2 *4 8 4 

Carpentaria X and Y = -^ — n — 

2 I 4 E 3 


1 

-1- days 
3 

43* {a} fetal number of days that canpcnwr Z will 
Ifllfl hn make one pleoe of all four items 
tgq other 

= 3 4 % 4 U I- 15 = 32 days 
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Chapter 

44 


Mixed Graph 


Mixed graph is used when the desired parameter is a function of two or three variables and the 
data are to be presented as a combination of two or more forms of data presentation. 

In mixed graph, we study various types of graph based questions i.e. based on data tables, pie 
chart, bar chart, line graph etc., when the data are represented by any two of them, it is called 

mixed graph. 

It may be the combination of data table and pie chart or data table and line graph or data table and 
bar chart or pie chart and line graph or bar chart and line graph, 

Such type of questions requires a very careful analysis of data because the result is dependent on 
two or more graphs. Examples given below will give a clear idea about the types of questions. 

Directions (Examples 1-5) Study the graph carefully and answer the questions that follow. [RBI 
Grade b 2011] 


Degreewise distribution of employees working in various departments of an organisation and the 
ratio of number of men to number of women. 


Tbta] number ol employees ^M^tiahboob.wordpress.com 



Respective ratio of number of men to number 
ol women In each department. 


Department 

Men 

Women 

Production 

4 

1 

HR 

12 

13 

FT 

7 

a 

Marketing 

3 

a 

Accounts 

6 

7 


Note Above mixed graph is combination of pie chart and data table 


Ex. 1 What is the number of men working in the marketing department? 


Sol. Number of mm working in thfi murkuliug department 

- 3230 x — x —-— = 716 x - = 14a x3 =429 
3430 3 -1-2 5 


Ex. 2 What is the ratio of the number of women working in the HR department to the number of 
men working in the IT department? 


Sol. Number of women writing id tb* HR dep&rtTnftnt 

-assoxiJL x u - 
m ia+12 




Number of men working in the FT department 

= £250 X — X —= 36-1 

300 7+3 

Required ratio = — = 13 ; 28 

364 28 











Ex. 3 The number of men workin^W?fl^^<995cM8^0^^fflSht of the organisation is what per 
cent of the total number of employees working in that department? 


£oL Total prtjdurttondEp^mGiit 

- 3250 x 1235 
360 

Number of men working in the production department 
= 1235 X —— =968 


Required percentage= 


1235 


4+ 1 

X 100% = 


Ex. 4 The number of women working in the IT department of the organisation is what per cent 
of the total number of employees in the organisation from all the departments together? 

Sol. Number of women working in the IT department 

= 3260 X m JL. => 159 
3(50 7 + 3 

Total number of cm piqyeea = 32SU 

Required precenlage =-x 100% = 48% 

3250 

Fast Track Practice 

Exercise© Base Level Questions 

Directions (Q. Nos. 1-5) Study the following graph and pie chart carefully and answer the Questions that 
follow. 




F&rcentage of males ani^l^fff36fe 0 fl? l! , fiS c te^%f9®iisasions 


IDO 



Organisations 


—■— Male 
—□— Famals 


Percentage of employees in five different organisations 
[Total number of employees = 350001 



1. Total number of employees in organisation C is approximately what per cent of total number of employ¬ 
ees in organisation D? 

(a) 147% (b) 279% 

(c) 312% (d) 207% 

(e) 183% 

2. What is the total number of males in all the organisations together? 

(a) 13350 (b) 14700 

(c) 15960 (d) 16280 
(e) None of the above 


3. What is the total number of males in organisations A and C together? 






























(a) 6125 (b) 8400 


yoursmahboob. word press, com 


(C) 8025 (d) 7400 
(e) None of the above 

4. What is the difference between the number of females in organisation B and the number of females in 
organization .E? 

(a) 2100 (b) 3010 

(c) 1700 (d) 3000 

(e) None of the above 

5. What is the number of females in organisation D? 

(a) 3855 (b) 3250 

(c) 3300 (d) 3675 
(e) None of the above 

Directions (Q. Nos. 6-15) Study the following pie charts and table to answer the questions that 
follow. Statewise details of adult population of a country [rbi 2009] 


Graduate and $m>smahboob. worc/f!m%)k8fb P aES 
Total number = 24 lakh Total number = 32 lakh 



M i F Ratio [M = Male and F “ Female] 


$iaie 

Gradueie and above 

Llpto XII sra. pass 

m 

: F 

M 

: F 

4 

7 

5 

7 

9 

B 

5 

3 

3 

5 

C 

5 

4 

4 

5 

0 

9 

6 

5 

7 

£ 

9 

7 

9 

10 

F 

4 

3 

3 

2 


6. What is the difference between graduate male population and XII Std. male population from State At 
(a) 24000 (b) 14000 

(c) 28000 (d) 36000 
(e) None of the above 

7. What is the ratio of graduate female population of State E to XII Std. female population of State D, re¬ 
spectively? 

(a) 7 : 5 (b)5:7 

(c) 16 : 15 (d) 15 : 16 

(e) None of the above 

8. Graduate female population of state C is what per cent of the XII Std. female population of that state? 
(a) 40% (b) 62.5% 

(c) 50% (d) 52.5% 


(e) None of the above 










9. Class XII pass male population of XII Std. population of all the states 

together? 

(a) 8% (b) 12% (c) 11% (d) 9% (e) None of the above 

10. What is the ratio of graduate male population of State E to XII Std. female population of that state? 

(a) 28 : 35 (b) 35 : 28 

(c) 32 : 45 (d) 45 : 32 
(e) None of the above 

Total graduate population of State F is what per cent of the total XII Std. population of State At 
(a) 56% (b) 72% (c) 68% (d) 76% 

(e) None of the above 

12. XII Std. male population of state E is what per cent of XII Std. male population of State Ft 
(a) 70% (b) 75% (c) 68% (d) 72% (e) None of the above 

13. What is the ratio of the total graduate and XII Std. male population of State A to the total graduate and 
XII Std. female population of that state? 

(a) 215 : 216 (b) 214 : 215 

(c) 217 : 215 (d) 215 : 217 

(e) None of the above 

14. What is the ratio of the total graduate population of State D to total XII Std. population of that state? 
(a) 17 : 16 (b) 16 : 17 

(C) 64 : 51 (d) 51 : 64 


(e) None of the above 


15. Graduate female population of s!SlM , S , W^Sf^^^!f? , SPftl§ < ^? : kduate female population of State Et 
(rounded off to nearest integer.) 


(a) 129% (b) 82% (c) 77% (d) 107% (e) None of the above 


Directions (Q. Nos. 16-20) The fallowing is a horizontal bar diagram showing the accidents in which two 
wheelers are involved with other objects. Study the diagram and answer the questions, [ssc (10 + 2) 2012] 

Object* Bit 

Two wtuwlsre r I I Ml I I I I I 11 

fere . 

Buses I I I I I I I 

Tanker l«ry . 

Redeemers I I I 

Bicycles I I I I I I I I IT1 

Stationary I I I I I I 

vetlide8 D Rep resents 20 


16. The percentage of accidents in pedestrians and cyclists are involved is 
(a) 60% (b) 20.4%(cj 24% (d) 6% 

17. The percentage by which the accidents involving buses is less than the accidents involving tankers lorry 
is 

(a) 40% (b) 28% (c) 6% (d) 4% 

18. The difference in percentage between the accidents involving two wheelers and other objects is re¬ 
spectively 

(a) 54, more (b) 54, less 
(c) 77, more (d) 77, less 

19. 60% of the accidents are caused due to 

(a) two wheelers, cars, buses and stationary vehicles 

(b) two wheelers, cars buses and tanker lorry 

(c) cars, buses, tanker lorry and pedestrians 














(d) cars, tanker lorry, bicycles and st^mm^S§P- word P ress - com 


20. If the data of the bar diagram is represented by a pie chart and the angle of a sector of the pie chart is 
36°, then this sector represents the accidents involving 

(a) buses 

(b) stationary vehicles 

(c) pedestrians 


(d) bicycles 

Exercise © Higher Skill Level Questions 

Directions (Q. Nos. 1-5) The pie charts below show the percentage of students in each faculty at North- 
West University and the number of non-US students in the Arts faculty. These percentages have been roun¬ 
ded to the nearest whole number. There are a total 1049 students in Arts faculty. Use this information to 
answer the fallowing questions. [SNAP 2012] 



Arts Students (non-US) 



6% Computing 

22 % 

Students by Faculty 


Engineering 


Medics 

21 % 


Medical 

5 % 


Arts 

23% 


Business 

14% 


1. What percentage of students in the Arts faculty are non-US students? 


(a) 14% (b) 9% (c) 30% (d) 11% (e) None of the above 


2. How many students are there in the Engineering faculty? 
(a) 420 (b) 410 (c) 390 (d) 440 (e) None of the above 

3. How many students are there at the University? 


(a) 4650 (b) 4560 (c) 4640 (d) 4450 (e) None of the above 



4. If 6% of Science students are AsiaK?Hg?m^9fe}«8 f ^Sfemtudying Science? 

(a) 48 (b) 66 

fc) 120 (d) 57 

(e) None of the above 

5. There are 34 European medical students. What percentage of the faculty does this represent? 

(a) 14% (b) 18% 

(c) 16% (d) 15% 

(e) None of the above 

Directions (Q. Nos. 6-10) Items Study the two figures given below and answer the five items 
that follow. 
























How many Physics professors b e 1 onjf f ) 16 (c) 14 (d) 12 


7. Which one of the following disciplines has the highest ratio of males to females? 

(a) Physics (b) Mathematics 

(c) Chemistry (d) Economics 

8. What percentage of all Psychology professors are females? 

(a) 40% (b) 50% (c) 60% (d) 70% 

9. If the number of female Physics professors in the age group 25-34 equals 25% of all the Physics pro¬ 
fessors in that age group, then what is the number of male Physics professors in the age group 25-34? 

(a) 9 (b) 6 (c) 3 (d) 2 

10. If the Psychology professors in the university constitute 2% of all the professors in the university, then 
what is the number of professors in the university? 

(a) 400 (b) 500 (c) 600 (d) 700 

Directions (Q. Nos. 11-15) Study the radar graph carefully and answer the questions that fol¬ 
low. [SBi po 2013] 

Number of students (in thousand) in two 


different universities in six different years. 


University 1 -±- Un vttpibfijEsmahboob.wordpress.com 

2007 



11. What was the difference between the number of students in University 1 in the year 2010 and the num¬ 
ber of students in University 2 in the year 2012? 

(a) 0 (b) 5000 (c) 15000 (d) 10000 (e) 1000 

12. What is the sum of the number of students in University 1 in the year 2007 and the number of students 
in University 2 in the year 2011 together? 

(a) 50000 (b) 55000 (c) 45000 (d) 57000 (e) 40000 

13. If 25% of the students in University 2 in the year 2010 were females, what was the number of male 
students in the University 2 in the same year? 

(a) 11250(b) 12350(c) 12500(d) 11500 (e) 11750 

What was the per cent increase in the number of students in University 1 in the year 2011 as compared to 
the previous year? 

(a) MS (b)'[S (c) (d) 25 

(e) 35 15. In which year was the difference between the number of students in University 1 and the number 
of students in University 2 highest? 

(a) 2008 (b) 2009 (c) 2010 (d) 2011 


(e) 2012 
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Answer with Solutions 


Exercise © Base Level Questions 


1- [d) Total Mo of cm plovers = 35000 and 
Total number uF employees. In organisation 
31% of 3b000 

= 3 b 0 «>x-?L=t 0 S &0 
l DO 

Similarly, 

Tcrtg.1 number of employees in organisation 
D = 15% af 35QDD 

15 


s35D90x 

100 

- ftoqulrad poicunu*ge 
10&50 


l 5250 


5250 


x 100% * 807% 


3- [ej Total number ot employees = 35000 
Then, Number of males in organisation 
Am 18% Df359DQx7™ 


Similarly, 

C = 


35090 X 1B 

xiL 

too 

100 

35000 x 33 

„ J5-: 

100 

100 

35000 

x i°, 

too 

100 

35000 X 15 


100 

100 


E= 3 &QDU X — X — 
10D 100 


= 4410 

= 3455 
■ 4340 
= 3150 
= 3075 


Hence, total number of males 
==4410 4 34&5 + 4340 + 3150 + 3675 
= 19040 

3. [g] dumber of males in organisations A and 
C together 

= 35000 X-k^- 
100 100 

+ 35000 X —X — 

too ion 

■ 4410 + 4340 = &750 

4. [&) Required difference 


: (35000 X — X ^-V 
\ 100 100 } 




■ 4235 


35090 X X - 
\ 100 100 / 

1225^=3010 


Sr (Si Numbu] of remules in orgaEiLHaLicE] D 

JJLx — 

100 100 


= 3500(1 x — x — = 3100 




6. it) Gr*duare mate population [nmt&mahboob. word press, com 

= f 24 X -i5- X — | lath ^ 2.24 lath 

i, too tsj 

Wow, 

XII Sid. mate population 

ml lZX — X — I Lakh = 2.1 lath 

i 100 16 J 

A ReguirEd dlfTErencE 

= {2.24 2. Dlath- 14000 

7. (d) Graduate female population of State E 

yn 7 

v 24 X — X — «= 2. 1 Lath 
tOO 16 

XU Std. temale population of State & 

=±33x — x — = 3.?^iBkh 

100 12 

A Acquired ratio = 2.1 : 2.24 

-2lti : 224"= 15 : 18 
6, Graduate female population of sute C 

= 34 x — x — = 1 £ lokh 
100 S 

XII Std. female papulation of State C 

IK g 

^32 X — X- = 2.Elath 
100 9 

A Esquired p ament age 

- — X 1D0W - 5DW. 

3,2 

9 Kir Std. male populalten Of Slate C 

= 32 it — *±=£.66 lakh 
100 0 

A Required percentage = —— X 100 = 8% 


ID. fig) Graduate male population of State E 
20 9 

« 24 X — X — - 2.7 lakh 
100 16 

XII Std. z'emaJe papulation of State E 

- 32 X — X — •* 3.E lakh 
100 19 

A Required ratio = Z 7 : 22 

11. (el Thtal graduate population af State F 

■ Z 4 X 14 - 3.30 lath 
100 

XII Std. population of State A 

= 32 X — = 4 .S lath 
100 

A Required pememage - X 100 = 7l>% 

4.8 


13. to xn scd. pass mala pDpu i B ti^ u d ^h^ob.wordpress.com 


~ 32 X — X — » 2BS iBkJi 
IDO IQ 

XII Scd. pass mule population of Statin F 
?n 3 

s32x - X =±3.84 lakh 
IDO S 

Required psjircfcnCprjfl 

sjafl 


3M 


x 100% = 76% 


13* (c) Graduate male population of S:aie A, 

■ 2.24 lakh 


- 24 V. — X ■ ^ 


iz iqo 

XII Scd. pass male population of Sfefiie A 
= 32 X x — — 2.1 lakh 

ioo le 

Sum ^ <2.24 + 2.1} lakh -4.34 lakh 
Graduate female population of State A 

1.6 lakh 




12 100 

XII Scd. pas.^ fnmaln population nf Stato A 
= 32 X ™ X ~ =2.7 lakh 

too te 

Sum = (1.6+ 3,7) lakh = 4.3 lakh 

Required riiLiu = 434 : 430 =217:215 
17 12 

14* tp) Required ratio = 24 X - : 32 X - ■ 

100 100 

= 24 X 17; 32 X 12-17; 1-6 

IB. Crt Graduate Female population of State 3 

= 2« x 1L * * = t.02 lakh 
100 S 

Graduate female population of State E 
£0 7 

m 24 X ~ X - - a 2.1 lakh 
100 16 

Rtqulnd Fxjreomfrgw 

1 63 


2.1 


x 100% » 77% 


IB. (cj Total number pf accidents = SO 

dumber of accidents of pedestrians and 
<ycUita = 12 

12 

.". UoquLivd porcunlayu = -— x IQO = ?A% 
□U 


17. (rfi ftwamga q! ^cidenia bvmitSinahboob.wordpress.com 

= — X 100 = 12% 

50 

Percentage of accident* by tanker lony 

= I x 100 = 16% 

so 

Required dill'HienuB = 16 - 13 ^ 4% 

IS, (b) Percentage*: of two whoelors in accidents 

= in X *00 =23% 

BO 


Percentage of two whaelers and other 
vehicles in accidents 


(50 - 11 

5D 


X 3 OD « 77% 


/. Required difference = 77-23= S4 (lri&s) 

19. (n) Porcontago of accidents by two wheelers 

- Z3% 

Porcontago of accident* by cars = — x 100 

&Q 

™ 15% 

Percentage of accidents by buses 

= — XlGQ= 12% 

50 

Percentage of accidents by stationary 

vehicles == — Y- 100 - 10% 

50 

Total percentage 

-23% + 15% 4 tZ% 4 10% = 60% 
or the a^cidcms occurs due to i vto 
whyelor% cars, buses end vehicles. 

20, (bt Tho anglo of a ser.Lor oT iho pm doart 

= 36* ar 10% 

C360 fl w 1D0% 1 H * — 

RGB 

and 3G D » ™ X3E = 1D%] 

3&0 

m This Rector represents the accidEnt* 
involving stationary vehicles. 


Exercise © Higher SkiU Level Questions 

1» (d Total non-US Am faculty 
mZI + B + 2+ 4-33 
Towl Arts facuilty 

= 21 + 0 + 244479 = 112 
.\ PstcenLagn of mo-uS Arts faculty 

= J®. x IOD - 30% 

112 



2. (6) As their are 1049 students in Arts !$? ^c^of^tuSents by faculty Let the total No. 

in the university = x. 

So, £Hfrorx = ]049 

23XJ 1049 X 100 

OT, -= 1049 ^ Jd =- 

100 £3 

x - 4seo 

TowL students ■ 4500 


Percentage of Engineering students = 9% Total number of Engineering students 


100 


= 410 students 


of students 





3r ft) Ibtai number of students =\%m§mahboob.wordpress.com 


(oalculBLad in question number 2.) 
f(f> TbraI number of Science students 
ss 21% of total students 
21 X4560 

100 


■ 95fi students 


Now, there Eire Asian students. 

Total Asian students 

n 0% of total Science srudents 

a X 953 _ _ 

--- S7 srudents 

100 


S. left Totsl number of Modical students = 5% 
5 X 45001 

of total sundents = ' = 22fl srudents 

100 

r.el x% faculty repnas^EUi 34 medical 

students. 

x% of 220 = 34 

X = — X 100 - 15% 

220 


til) FYum figure lj the tGldl nuclbuf of 
Phy^CS professors iVV 3* + 0 = 40. From 
figure 4 40% or Physics prorcssors arc in 
the ago group 3&-44 r Hura, number of 
Physics professors in ch# 3b-44 aq* group 
40 

equals 40 X -m 16. 

100 


7. ftr) dhemiEtry, Botany and F^ychologp^ have 
more Females than males,, so we don't 
calculate Cbe ratios for them. 


32 

For Physics, malefFemale ratio - — ■ 

a 

FftT Mathematics, maLcjfnmsile ratio o 


4 


4. 


0 


Far Economics, male/female ratio a ■— = 3. 

a 

H*nc# P Physics tws tfio highest meis/tamal* 
ratio. 


8l If) Number of female Psychology professors 
is 6 from figure 1. Tore] number of 
Psychology professors is 6 f 4 - IQ, again 
from figure 1. Hence, percentage oF all 
Psychology proie35C!Ts r who are Female 

* — X 100 ^60% 

10 


9r [C> Ibtai number of Physics professors Ls 40, 
From figure I. F>cm figure 2 , the 
percentage of Physics professors ill the age 
yjoup 2B-34 is 30%, 

Hence, total number oF Physics professors 

in the 26-34 range is 40 X-= 12. 

100 

Out of these 12, 25% I.e ., f-^-1 are 
females. Hence, the number of male 


Fftjsfcs prefers ill Utt u S « $%U[?m l ik oob - word P ress - com 

is 

l3- iaKM 

iOD 

= 12-3 ■?. 

10 , 0 } From figure- 1 , ratal n limber of 
ftyohoLagy professors is 6 + 4 “ IQ. Let 
total number of profiessorE in the university 
he p. Yfo Eire giveia IhfiE 2% of P =s ID. 

2 P 

Hence, - 10 , which gives us P ■ 500 . 

100 

11, ffl> Number of students in University 1 In 
2010 - 20000 

Number of students in University 2 in 
2012 = 20000 
** lioqvured cufforonco 

= 20000 - 20000 = 0 

12 . C'eJ Number of students in University 1 in 
2007 i 10000 

Number of students in University 2 in 2011 
= 30000 
Required sum 

= 10000 + 30000 = 40000 

13. (a) TnLet sLuri lints in Univorsiiy 2 in 2010 

= isooo 

Number of 

= l!,000x 2!i = 3YbO 

100 

end number of males = 15 Q 0 Q 3750 

11250 

14 , (d) Number nf sLudeiUS in Univarsity 1 in 
2011 = 2 E 000 and number of students in 
University 1 in 2010 = 20000 
Required percentage 


25000 20000 

20000 

5000 


x 100 


2UUU0 


x 100 = 25% 


15. (e) Difference between the students of University 1 and University 2 in 2007 

= 20000 - 10000 = 10000 Difference in number of students in 2008 

= 25000 -15000 = 10000 Difference in number of students in 2009 

= 35000 - 25000 = 10000 Difference in number of students in 2010 

= 20000 -15000 = 5000 Difference in number of students in 2011 


= 30000 - 25000 = 5000 Difference in number of students in 2012 





= 35000 -20000 = 15000 It is clear number of students in University 1 and 

the number of students in University 2 is highest in the year 2012. 
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Chapter 

45 

Data Sufficiency 


Introduction 

Analysis of given data to reach conclusion is known as Data Sufficiency. Given data may or 
may not be sufficient for a definite conclusion. You have to decide whether the problem can be 
solved by using the information from the given statements combined or individually or it cannot 
be answered using these statement. These type of questions basically checks the analytical ability 
of a candidate and his basic knowledge in different topics. 

Data sufficiency questions are not new topics in themselves. Hence, to solve the questions on Data 
Sufficiency, basic knowledge of algebra, geometry, arithmetic and statistics is prerequisite. The 
problems based on this topic consists of a mathematical or logical problem followed by two or 
more than two statements containing the information related to it. 

Directions (Examples 1-5) Each question below is followed by two Statements I and II. You are 
to determine whether the data given in the statement is sufficient for answering the question. You 
should use the data and your knowledge of Mathematics to choose between the possible answers. 
Give answer 

[Bank PO 2008] 

(a) If the Statement I alone is sufficient to answer the question but the Statement II alone is not sufficient. 


(b) If the Statement II alone is sufficieXPtt^R^yfW^'djl^SitefPSStW^Statement I alone is not sufficient. 


(c) If both Statements I and II together are needed to answer the question. 

(d) If either the Statement I alone or Statement II alone is sufficient to answer the question 

(e) If answer cannot be obtained from the Statements I and II together but need even more data. 

Ex. 1 Is A an odd number? 

I. A multiplied by an odd number is equal to an odd number. II. A is not divisible by 2. 

Sol. (d) From Statement I, A multiplied by an odd number is equal to an odd number, i.e., Odd number X 
Odd number = Odd number '.A is odd. 

From Statement II, A is not divisible by 2, z. e., A is odd. Hence, both Statements I and II are alone sufficient 
to get the answer. 

Ex. 2 The ages of P and G are in the ratio of 7 : 5. What is the age of P? 

I. The ages of P and N are in the ratio of 3 : 1. 

II. After 7 yr, the ratio of ages of P and A will be 4 : 3. 

Sol. (e) We have to find the age of P and given data is not sufficient in both Statements I and II. Given 
informations are insufficient. 

Ex. 3 What is the salary of B in a group of A, B, C and D whose average salary is ? 62880? 

I. Total of the salaries of A and C is exact multiple of 8. 

II. Average of the salary of A, C and D is ? 61665. 

Sol. (6) From Statement II, salary of B= (62880 x 4) - (61665 x 3) 

= 251520 - 184995 = 66525 Hence, only Statement II is sufficient to give the answer. 

Ex. 4 What is the three-digit number? 


I. The three-digit number is divisible by 9. 


II. The first and the third digits a m™ mahboob - wo *P r ^' com 


Soli (c) From Statement 11, 6] jS 


=$ From Statement I, 6 6 6 


The number is divisible by 9, so both statements are required. 

Ex. 5 What is the profit earned by selling a printer for ? 3000. 

I. The cost price of 6 such printers is equal to selling price of 5 such printers. II. 20% profit is 
earned by selling each printer. 

SoL (d) From St atemErtt I, profit ; percent" — x 100% =20% 

C F,mU^T2500 
ICO + 20 


Similarly, CP can be find out from Statement II also. 

So, we can get the amount of profit either by Statement I or II. 

Directions (Examples 6-9) Each of these questions is followed by information in Statements I, 
II and III. You are to study the questions and statements and decide which of the statements is/ 
are necessary to answer the questions. 

Ex. 6 What is the capacity of the cylindrical tank? 

I. Radius of the base is half of its height. 

II. Area of the base is 616 sq m. 

III. Height of the cylinder is 28 m. 

(a) I and II (b) II and III (c) I and III (d) All I, II and III 


(e) Any two of the three 








Sol {*) To kmwthc capacity, *r*fc. 

For this* ELdy two of iih* thrt* ore onough 
Thlre Statement* I and JU T 

A= 28 m> then r= — = 14m 
2 

Tben h capacity of cylindrical tank itr^ A =■ — x 14 x 14 x 2B = (S3 X 23 x 2B) m 3 

7 

Fram Statements II and III, 

Area of base = ftr 3 = fllti eq m ,h= 28 
v Capacity - Aioax A ■ itf^A - {filfix 2fi) m 3 
From Statements I end II, 


Capacity = ^616 X 2 X j m 3 


Ex. 7 What is the speed of the train? 


I. The train crosses a signal pole in 18 s. 


II. The train crosses a platform whose length is equal to that of train in 36 s. 


III. Length of the train is 300 m. 


(a) I and III (b) II and III (c) I and II (d) III and either I or II (e) Any two of the three 

Sol. f d) To know the speed ctf the train, wc have to know distance and time. So, Statement 
III Ly «jflentiaUy required. Fith**r Statement I or IT with Statement III prmidraj the 
mis we:. c.£., take Statements II OudllL 

Total distance covered to erras the platform «« JOft + dUO - tKW m 

fuin is ia 

GOO m in 3G s. So. speed =-X — = GO km/h [1 m/a = — km/h] 

3ft 5 P ft 


Ex. 8 What is staff strength of company X? 

I. Male and female employees are in the ratio of 2 : 3, respectively. 

II. Of the officer employees, 80% are males. 

III. Total number of officers is 132. 


(a) I and III (b) II and either III or I (c) All I, II and HI 


(d) Any two of the three (e) Data is insufficient Sol. (e) Data is insufficient because combinely all 
statement fail to provide sufficient information required to answer. 


Ex. 9 What is the two digit numb mrsmahboob.wordpress.com 


I. Number obtained by interchanging the digits is more than the original number by 9. 

II. Sum of the digits is 7. 

III. Difference between the digits is 1. 

(a) I and III (b) I and II (c) II and III 

(d) II and either I or III (e) Any two of I, II and III 

Sol. (d) Let unit's and ten's digits be xandy, respectively. Then, Number = Wy + x 
Prom Statement I, (10a; +y) - (10j7 + x) = 9=>x -y = 1 
Prom Statement II, x + y = 7 Prom Statement III, x-y = 1 

.v Number can be found using Statements II and either I or III. As two number of variables require two 
equation for knowing unknowns. 

Fast Track Practice 


Directions (Q. Nos. 1-5) Each of the questions below consists of two statements numbered I and II given 
below it. You are to decide whether the data provided in the statements are sufficient to answer the ques¬ 
tions. Read both the statements and give the answer [Bank po 201 o] 

(a) If the data in Statement I alone are sufficient to answer the question while the data in Statement II alone 
are not sufficient to answer the question 

(b) If the data in Statement II alone are sufficient to answer the question while the data in Statement I alone 
are not sufficient to answer the question 

(c) If the data in Statement I alone or in Statement II alone are sufficient to answer the question 

(d) If the data in both the Statements I and II are not sufficient to answer the question 

(e) If the data in both the Statements I and II together are necessary to answer the question 


1. What is the perimeter of a semi-ci rm smahboob - word P ress - com 


1. The radius of the semi-circle is equal to half the side of a square. 

II. The area of the square is 196 sq cm 

2. What is the exact average of n, 35, 39, 42,/? and w? 

I. n is six more than w, 

II. w is four less than p 

3. What was the per cent profit/loss earned incurred by selling an article for ? 24000? 

I. The ratio of the selling price to the cost price of the article is 5 : 3 

II. The difference between the cost price and the selling price is ? 9600. 

What will be the difference between two numbers? I. The square of the first number is 9 times 
the second number I. The ratio of the first number to the second number is 3 : 4 

5. What is the ratio of two numbers x andyi 

I. 40% of x is 20% of 50. 

II. 30% of y is 25% of 72 

Directions (Q. Nos. 6-10) Each of the following questions is followed by information in three statements. 
You are to find out which statement(s) is/are sufficient to answer the question and mark your answer ac¬ 
cordingly. 

6. What is the average age of the six members A, B, C, D, E and F in the family? 

. Average age of D and £ is 14 yr 

II. Average age of A, B, C and F is 50 yr 


III. Average age of A, B, D and E is 40 yr (a) I and II (b) I and III 


(c) II and III (d) I, II and III 


yoursmahboob. word press, com 


(e) None of the above 

7. What is the area of the right angled triangle? 

I. Base of the triangle is X cm 

II. Height of the triangle is / cm 

III. Hypotenuse of the triangle is Z cm, (a) I and II (b) Only II 

(c) II and III (d) Any two of three 

(e) None of the above 

8. In how many days will B alone complete the work? 

I. A and B together can complete the work 

in 8 days. IS and C together can complete the work 
in 10 days. III. A and C together can complete the work 
in 12 days, (a) Only I and II (b) Only II and II 

(c) I, II and III 

(d) Data is insufficient 

(e) None of the above 

9. What is the rate of interest percentage per annum? 

I. An amount doubles itself at simple interest in 10 yr. 

II. Difference between the compound interest and simple interest on an amount of? 15000 in 2yr is? 150. 


III. The compound interest calculated after 8 yr is more than the amount principle 


(a) Only I (b) Only II 


yoursmahboob. word press, com 


(c) II and III (d) I and III 
(e) Either I or II 

10. What are the marks scored by Abhijit in English? 

. Marks scored by Abhijit in Mathematics are more than his marks in Science by 20 

11. Total marks scored by Abhijit in Mathematics, Science and English are 197. 

III. Marks scored by Abhijit in Science are more than his marks in English by 12 

(a) Any two of the three 

(b) II and III 

(c) I, II and III 

(d) Data is insufficient 

(e) None of the above 

Directions (Q. Nos. 11-15) In each of the following questions, a question followed by two statements 
numbered I and II are given. You are to read both the statements and then give the answer 

(a) If the data given in Statement I alone are sufficient to answer the question whereas the data given in 
Statement II alone are not sufficient to answer the question 

(b) If the data given in Statement II alone are sufficient to answer the question whereas the data given in 
Statement alone are not sufficient to answer the question 

(c) If the data in either Statement I alone or in statement II alone are sufficient to answer the question 

(d) If the data in both the Statements I and II are not sufficient to answer the question 

(e) If the data given in both the Statements and II are necessary to answer the question 


11. What is Supriya's present age? 


I. Supriya is 3 yr older than Priya 
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11. The ratio of Priya's and Reshma's age is 3 : 4. 

12. What is the rate of interest percentage per annum? 

I. An amount of 76200 fetches simple interest of ? 1736 in 2 yr. 

II. An amount of? 4500 fetches compound interest of? 1348.20 in 2 yr. 

13. How many marks did Nigam get in Biology? 

I. Nigam got 42 marks in English which were half the marks he got in Biology 

II. Nigam's marks in Biology were 14 % of the total marks he got in all the subjects together. 

14. What is the speed of the boat in still water? 

I. The boat travels at the speed of 4 km/h upstream. 

II. The boat travels at the speed of 6 km/h downstream. 

15. What is the two-digit number? 

I. The difference between the two digits of the number is 0. 

II. The sum of the two-digits of the number is 18. 

Directions (Q. Nos. 16-20) Each question below is followed by two statements I and II. You are to determ¬ 
ine whether the data given in the statement is sufficient for answering the question. You should use the data 
and your knowledge of Mathematics to choose the possible answers. Give the answer 

[Bank PO 2009] 

(a) If the Statement I alone is sufficient to answer the question but the Statement II alone is not sufficient 

(b) If the Statement II alone is sufficient to answer the question but the Statement alone is not sufficient 


(c) If both Statements I and II together are needed to answer the question 


(d) If either the Statement I alone or the question 

(e) If you cannot get the answer from the Statements I and II together but need even more data 

16. What is the number of teachers in the school? 

I. Each teacher takes atleast three lectures in a day 

II. There are 45 lectures in a week 

17. In how many years can a simple interest of X 6570 be obtained on an amount of ? 36500? 

I. The rate of simple interest is 6% per annum. 

II. The difference between the simple interest and compound interest is ? 402.084. 

18. What is the three digit number? 

I. Two-fifth of the number is half of 204 

II. 20% of the number is 51. 

19. What is Raveena's age? 

I. Raveena is half as old as Karishma 

II. Raveena's age is three-fifth of her mother's age who is 45 yr old 

20. What is the area of the rectangular plot? 

I. The length of the plot is 375 m. 

I. The length of the plot is thrice its breadth 

Directions (Q. Nos. 21-25) Each of the questions below consists of a question and two statements 
numbered I and II given below it. You have to decide whether the data provided in the statement are suffi¬ 
cient to answer the question. [IDBISO2012] 

(a) If the data in Statement I alone are sufficient to answer the question, while the data in Statement II alone 
are not sufficient to answer the question 


(b) If the data in Statement II alone while the data in Statement I alone 

are not sufficient to answer the question 

(c) If the data in either Statement I alone or in Statement II alone are sufficient to answer the question 

(d) If the data in both the Statements I and I are not sufficient to answer the question 

(e) If the data in both the Statements I and II together are necessary to answer the question 
What is the minimum passing percentage in a test? 

. Raman scored 25% marks in the test and Sunil scored 288 marks which is 128 more than Raman II. Raman 
scored 64 marks less than the minimum passing marks 

22. What is the value of x 2 + y + z? 

I. 4x + 3y + 5z = 60, 2x = y, 2y = z 
a. 3x+ 3y+2z= 34,2x+ 5y+ 6z = 72 

23. Whose body weight is second highest among the five boys Aran, Vinay. Suraj, Raju and Pratap? 

I. Average weight of Arun, Suraj and Vinay is 68 kg and average weight of Raju and Pratap is 72 kg. Also, 
Suraj is 78 kg, Raju is 68 kg and Vinay is 46 kg. 

II. Average weight of Arun, Suraj, Vinay and Raju is 68 kg and also Suraj is 78 kg, Raju is 68 kg and Vinay is 
46 kg. All of them have different weight. 

24. What is the respective ratio between the length of a rectangle and side of a square? 

I. Area of the square is 576 sq cm and the area of the rectangle is 600 sq cm 

I. Breadth of the rectangle is half the side of the square. 

25. What is the smaller angle of a parallelogram? 

I. Ratio between the angles of a triangle is 3:5:4 and the larger angle, of the 

parallelogram is 34° more than the largest angle of the triangle. II. Larger angle of the parallelogram is 38° 
more than its smaller angle. 


Directions (Q. Nos. 26-30) Each of two statements I and n. You are to 

determine whether the data given in the statement are sufficient for answering the question. You should 
use the data and your knowledge of Mathematics to choose between the possible answers. Give answer 

(a) If the Statement I alone is sufficient to answer the question but the Statement II alone is not sufficient 

(b) If the Statement II alone is sufficient to answer the question but the Statement alone is not sufficient 

(c) If both the Statements I and II together are needed to answer the question 

(d) If either the Statement I alone or Statement II alone is sufficient to answer the question 

(e) If you cannot get the answer from the Statements I and II together but need even more data [Bank PO 
2008] 

26. The ages of Anand and Sujeet are in the ratio of 6 : 5. What is the age of Anand? 

The ages of Anand and Sandeep are in the ratio of 10 : 7. II. After 5 yr, the ratio of Anand's and Sujeet's ages 
will be 7 : 6 

27. What is the three digit number? 

Three-fifth of that number is less than that 

number by 90 II. One-fourth of that number is 25% of that number 

28. In how many days 14 men can complete a piece of work? 

I. If 18 women can complete the same piece of work in 24 days 

II. If 28 children can complete the same piece of work in 56 days 

29. What is the salary of A, in a group of A, B, C, D and E whose average salary is ? 65780? 

. Total of the salaries of B and C is ? 88545 11. Total of the salaries of D and E is X 59020 

30. What is the profit earned by selling a watch for ? 15675? 


I. Total cost price of 5 such watches is equal to selling price of 4 such watches 


II. 25% profit is earned by selling eac tfmffl ahboob - word P ress - com 

Answer with Solutions 


1. tel from Statement H yoursmahboob.wordpress.com 

Suppose, side of a square be a-. 

Hence, x^ 196- 

x = 14 cm 

From Scaiementa 1 and IU 
Radius of somi-drclfl, r = 7 cm 
a ClrcumfQronco of semiHctrcii 
22 

= 712-32 — x 7 e 22 cm 
7 

HrmcOp both staxomrincs pro required. 

2. id) From Statement l 

A = W + 6 
From StiiiemenL II, 

p = w + 4 

The value of w is not given. 

5o P exact average can't be determined. 


3. (CT> Sailing price of -an article = f 24MQ 


From Statement I r 

Cost price = - X240Q0 = f 13400 


***% ^W000 M4400 
1440(1 
a GG.GG% 

From Statements II, 


X 100 


It is not clear that cost price is more than 
a el Ling price or vice-versa. 


4. (?) Suppose, clumbers be x and y. 

Statement i, x^ = Qy 
x 0 

S^ftteiuem U r = — 

y 4 


FTom hath stacomenta,, we get 

x- 12 and y & 1G 


3. le) Statement i J 
40 
100 


y x 


— X50^>x=2o 
100 


Statement JT r 

J2L * jr >= JL k 72 =* f = 6 D 

100 100 

From both statements, 

x :y = ZS : 50= 5 : 12 

6- la? from Statement 3, 

D +■ B = 14 x t = 


From Statment Il r 
A + B + C + F = 4 X 50 = SOO 
A + B * C #■ D * E + F _ 2B + 200 

e g 

- —-3e- 

e 


A Statements 1 and n are sufficient to 
ans-wer the rpiastion. 
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7. [d] Area u’langLo = - x hbs& x Haight 

= - X X X y = - Xf 
2 2 

5n, to find rbe area, the pleasure of height 
and base is required which can be obtained 
by any of the two statement. 


(€) iA +■ B)' s 1 day's work « — 

S 

-cn 

^0 4- Q's 1 days work - 

10 

...mi 

{C + Afi 1 day's work = — 

12 


A 4 B 4 Q F fl 1 day's w&rk = 1 4 
fl 

1 * 1 

10 IK 

[A+ B+ Q r s 1 day's work 

=i[i + _U_L] 

.. Ov) 


a l.a 10 is. 

Subtracting Eq. (LLi] horn Eq. (iv), wa gel Fs 
1 day's wort. 

Then, required nujnber ef days 
1 

Fs 1 day's wort 

(£} From Stacament 1, 

PRT 


SI= - 


100 

F x it x 10 


100 


^ if =10% 

Pram Statement U, 


Difference (jDO ; 


ISO 


PR* 

(lOOji 2 

1 5000 x R z 


10000 
=> J? = 10% 

Thus, eLUier Statement 1 Or 1] is sulilrient. 

10, From Statements 1 olid ill. 

Let merits Ln English be h 
Marti Ln Science = » + 1 £ 

□nd marks Ln Mathematics = x. 4 32 
Prum Statement 0. 

E+ S + Jtf = 197 

Jf +- X 4 124x4 32 = 107 
3x + 44 — 197 
lx = 107 - 44 ±± 153 
^ V-bl 

in English = &1 

11. (ffl 13c la erf net surfident evutn from 
Staterooms I and II both. 
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SI X 100 


1735x100 
G2Q0 X 3 

From Statement 31. 


PXT 
: 14% 


3348.2 = 4500 




f. + — 

l mnj 

t 

f..iT 

l 100 J 

t lDoJ 

l tonj 
f”l a -fi + 

1.50/ V 100 J 


45 M 


=>1316 2 + 1500=1500 


GE4S.2 - 4500 


si84S.a 

4500 

3249 

ShOO 


1 + -=—= — 


_r 

100 

r 

300 


67 
50 

= ^-i=- 
50 50 

7 x S00 

=*■ fa - 

50 

r = 14% 

Eoih statements art alone sufficient, 

13* (a) Prom Staumtiiu 3, 

Murks In Bl0 ^ By = Murks in liiigMi 

^ Marks in Biology 

= 2 X 42 ** 84 marks 
E = R4 marks 

]n statement ll r total marts ls not given. 

14h {e} We know that, 

Speed of boat In Still water 

_Speed upstream + Speed downstream 


From Statements I and 11, 

_ , 6 + 4 ID 

Speed a a m & km/h 

2 5 

So r answer can be determined from 
statements. 


both 


13, Ftom Statements I and IL 

9 9 = D and 9 + 0 s IB 

So r number = 99 

16, (e! Data is insufficient, so we cannot gee 
answer from ell two statements. 

IT. (a) From Statement 1* 

T _ SI X too _ 6670 X 100 
PXR 30500 x 0 


■ 3 yr 







18. (d) Suppose the number be x, 
From Statement l r 

X Se - = 1 XEt>4 
5 Z 

z 

=?■ X X - = IQ2 

5 

■fr sr^-S55 

From Statement II, 

ED 
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x X 


100 


51 

51 X 1U0 


19 


=> Sf = 

20 

x = 255 

Both statements alone are sufficient. 
(£>) From Statement 0, 

3 

Ayu ul'JHavecrua = 45 x - = 27 yv 


Breadth of plot = — m = I2&rn 


20- (t:) From Statements I acsd 11, 

Langth of plot w 375m 
375 . 

3 

Area of rectangular plot = 1 X b 

= 375 X 135 sq m - 40575 &q m 
21. (£} From Statement I, 

Edarkfi scored, by Saotfc 

= 2RR and nwks &rxs*ed by ftaman 
= 255 - 125 = 160 

1G0 X 100 


Maximum marks : 


25 


= 640 


From Statement H. 

Minimum passing Mflffc* 

= 160 + 64 = 234 

Minimum passing percentage 
•jja 

= — x 100 — 3b% 

640 

Ilu-nce, the data in both Lhe slaLemanlB are 
naceasyry to answer thfl queml-cm, 

22. (a) Ftam Statemict 1 

4x + 3y + 5*-B0 ...(L) 

y 

=> x ~ - 

Z 

=> 2psr 

From Eq. [i?, 4 X — 4- 3y + 5 X Zy - 60 
2 

ISy =60 =*y = 4 

v = 2_ J - fi 

x 2 + y + * = <3® + 4 +8 

= te ...tu 

From Statement XI, 

3x 4 Zy + 2s - 34 
and 2x 4-5y + ■ 72 

We cannot flqd the value of x, y and ?. from 
EqH. (ij and (U)_ 



23. (c) From Statement I, 
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Total weight of Arun, Suraj and Vinay 
= 3 x 68 kg Aran's weight 

= 3 x 68 - (78 + 46) = 80 kg Now, total weight of Raju and Pratap 
= 2 x 72 = 144 kg Pratap's weight = 144 - 68 = 76 kg /. Second highest weight = 78 kg 
(Suraj's weight) From statement II, Total weight of Aran, Suraj, Vinay and Raju 
= 4 X 68 = 272 kg /. Aran's weight 

= 272-(78 + 68 + 46) = 272- 192 = 80 kg /. Second highest weight 


= 78 kg (Suraj's weight) 


S4. Fttjrn SUtUjrajuTLi L 

Ara a of Square = 576 sq cm 

Sid© of square ■ 24 cm and are a oF 
jecUingLa = 600 sq cm 

I X b m GOO 

wg cannon find ih# length of neccengle. 
Prom Suttornam 13 , 

Bread L-h of rectangle 

1 

s — x Side of square 

2 


I lx 24 


12 cm 


Length of rectangle 

= = bo cm 

12 

].BngL>i of reKOnnEflg 


Ratio 


Side of square 


m 

24 


_ 25 

25. From Statement I„ 
Larger angle of trLfleicile 
E 


3 + 5+4 


x ISO 


= n* 

Larger angle of parallelogram 
= 75® + 34® 

= to$ D 

SixittL&ar utigle of parade log rum 
= lfla*- 109" 

* 71° 
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Let the smaller angle of^rallelngrafn be = * 

und the LmyBr Luigla uf pELruUalugriiiE] 

- x +■ 33* 

.Sum of two opposite angles of a 
parallelogram - ISO" 

x +■ x + 38" = 180° 

I80 fr - 38* 


■71° 


J. x - ■ 

142* 

ai - 

a 

36. \b) From Statement II, 

The raLio of their ages after 5 yr is 7 : 6 
Bx ^ 5 ^ 7 
S 


So. 


&*+ 5 

=> 3Bx + 30= 3Bx -+ 35 

^ 36x 35x ■ 35 30 

x*r- 5 

A Age of Anand = 6 X 5 — 30 yr 
So. Scacomont II ts along sufficient. 

27. fort From Statement. I r 
Suppose the numiKif be x. 

*--x = 90.-x = 90 

5 5 

x = 225 

From Statement II, 

.... 1 2 & x x 

x X — -- x =/ — ■= — 

4 100 4 + 

So, Statement I ift sufficient. 

28. (e) More data is required. 

29. \C) From the Stare meat I and [I. 

Salary of A = 5 X G57B0 - (8S545 # 59020) 
= 3^8900 147565=? ]8i33b 

llotb SlBlUmuntS &ru required, 

20. Id) from Statement E r 

Selling price of a watch = ? 1 bftVb 

4 

and Lho cost price of a watch a± vhB7h x - 

5 

= r 1254 a 

A Fra fit = 15G75 1254Q = * 3135 

From Stacemom II, 

Lost price ol a watch 
1&67& 


Prof! 1 : 


100 + ?.b 

■- 1SB75 12540 = 


-X 100 =*135-10 


J 3135 
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Practice Set 1 


1. The value at 

sin 2 C cos 2 0 (see 2 0 + erase 0) is 
ft) * W 4 ft) 1 ft) 3 

2. If (cosec 0 • cot 0) , then 

(cosec Ll cat 0) is equa to 
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ft) 2 »} ■ 


f C) 1 


ffl; 


ft) 


4x = sec e 

1 


i — soi 


and - = tan e, 
x 


ihen 








4. If A = sin* fl + cos 4 ft, then 


Wo 

fcJ 


(b) -4 A4^ 
2 

(d) ^HA* 2 
2 


5. if sec e tan n = P, then cos 0 is equa to 


M f* * 1 

m — 5 — 
pB_1 




w 


2P 

P*- t-t 


(0 


<P 5 +1) ? 
4P ? 

(P 5 +1} 2 


6. If {a - U) - 3, (ft - c) 


then va ue of 


a 3 4 b 3 + c 3 


S and (c b) -1, 
3afw 


7 


a + b + c 
fa) 10.5 (b) 15.5 (cj 17.5 ft) 20.5 

7. |f y 4 + _L - 119, then value of X 3 -1 
x 4 

equal to 

ft) 27 ft) 35 ft) 45 ft) 54 
8 Simp ified value of 

H)0 l)H) 


gg 

(c) — 
50 




K 

ft) — 

100 


9. If I 3 + 2 3 + 3 3 + ... + 10 3 = 3025, then find the value of 2 3 + 4 3 + 6 3 + ... + 20 3 (a) 6050 (b) 
9075 (c) 12100 (d) 24200 10. If 25 25 is divided by 26, then remainder is 


(a) 1 (b) 2 (c) 24 (d) 25 
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11 TFre s implified value of 

Jb +v e - M 

,/e +■ -M + -,/a I2S 
w-L (cj-zJi m — 


12, Find the value of x m 


JTTzJTT/jr + 2^ - *■ 


faj 3 tf>; 2 (c) 4 (d) 6 

13. Product of three natural numbers is 24000 and their HCF is 10. How many such triplets of 
numbers are there? 

(a) 5 ft) 4 (c)7 (d)6 

14. The average of squares of consecutive odd numbers from 1 to 13 is 
(a) 70 ft) 65 (c) 75 (d) 66 

15. The average temperature of Delhi for Monday, Tuesday and Wednesday was 25°C, while 
for Thursday, Wednesday and Tuesday, it was 26°C. If the temperature on Thursday was 27°C, 
them what was the temperature on Monday? 

(a) 21 °C (b) 24°C (c) 27°C (d) 30°C 

16. In a class of 60 students, the average age of 25 girls is 12 yr and boys is 14 yr. Two of the 
students aged 16 and 14 yr leave the class and are replaced by 3 students of ages 12,11 and 10 
yr, Find the change in average age of the class. 

fa; 0.167 yr ft) 0.45 yr 

(c) 1.2 yr (d) 1 yr 

17. In the famous Mauritius Island, there are four men for every three women and five children 
for every three men, How many children are there in Island, if it has 531 women? 


(aj 454 ftj 1180 (c) 1070 (d) 389 











18. What will be the ratio of petro^§H£PR^^^?feWff/@ r ffffil c |{51lition formed by mixing petrol and 
kerosene that are present in three vessels in the ratio 4:1,5 : 2 and 6:1, respectively? 

(a) 166 : 22 (b) 83 : 22 

(c) 83 : 44 (d) None of these 

19. A sample of 50 L of glycerine is found to be adulterated to the extent of 20%. Find how much pure gly¬ 
cerine should be added to bring down percentage of impurity to 5%? 

(a) 100 L (b) 130 L (c) 140 L (d) 150 L 

20. In an examination, there were 1000 boys and 800 girls. 60% of the boys and 50% of the girls passed. 
Find the per cent of candidates failed. 

(a) 46.4% (b) 48.4% 

(c) 44.4% (d) 49.6% 

If the price of sugar rises from 7 6 per kg to 7 7.50 per kg, a person having no increase in his expenditure on 
sugar, will have to reduce his consumption of sugar by (a) 15% (b) 20% (c) 25% (d) 30% 

22. The monthly incomes of two persons are in the ratio 4 : 7 and their expenses are in the ratio 11 : 20. If 
each saves 7 400 per month, then their monthly incomes must be respectively 

(a) 7 3600 and 7 4200 

(b) 7 4000 and 7 7000 

(c) 7 4200 and 7 7350 

(d) 7 4800 and 7 8400 

23. A man buys 5 horses and 10 cows for 7 1600. He sells horses at a profit of 15% and cows at a loss of 
10%. If his over all profit was 7 90, what was the cost price of a horse and of a cow? 

(a) 7 150, 7 85 (b) 7 200, 7 60 


(c) 7 220, 7 40 (b9 7 180, 7 70 


24. If on selling 12 notebooks, any seK8P^^i&^°f5?6flf85¥!i8f??^h% 0 4@lling price of 4 notebooks, what is his 
per cent profit? 

50 (t>) 26 fcM& | 

fjj Data Inadequate 

25. A person buys some pencils at 5 for a rupee and sells them at 3 for a rupee This aain Der cent will be 

fe) 66-% |ty 76 -%(C) 56 -% (d )46 -% 

3 3 3 3 

26. Pipe A alone can fill a tank in 8 h. Pipe S alone can fill it in 6 h. If both the pipes are opened and after 2 h 
pipe A is closed, then the other pipe will fill the tank in 

fo>4h (t>) 2 III (t)6h (4 3lh 

27. What is difference between compound interest on 7 5000 for VA yr at 4% per annum when the interest is 
compounded yearly and half-yearly? 

(a) 7 2.0 (b) 7 3.06 

(c) 7 8.30 (d) 7 4.80 

28. A can do a job in 15 days, fi in 10 days and C in 30 days. If A is helped by 6 and C on every third day, 
then the job will be comDIeted in 

faj 6 - days (b) 8 - days 

3 3 

(c) 0 days (d) G dayi 

29. The river flows at 4 km/h. A boat can go downstream thrice as fast as upstream The speed of boat in still 
water is 

(a) 12 km/h (b) 16 km/h 
(c) 8 km/h (d) 10 km/h 


30. A dealer offered a machine for sale for 


7 27500 but even, if he had charged i^£?f?a?lWci profit of 10%, The actual cost of the 

machine is (a) 7 22000 (b) 7 24250 

(c) 7 22500 (d) 7 22275 

31. In the figure given below, XV parallel to AC. If XY divides the triangle into equal Darts, then value of AX/ 
AB is eaual to 


>4 



B 


y c 



M 5 ffl -4 & 

£ -J2 


32. Let BE and CF be the two medians of a AABC and G be the intersection. Also, let EF cut AG at O, then 
AO : AG is 

(a) 1 : 1 (b)'i : 2 (c) 2 : 1 (d) 3 : 1 

33. When a pendulum of length 50 cm oscillates, it produces an arc of 16 cm The angle so formed in degree 
measure is (approx.) 

(a) 18°25' (b)18°35' 

(c) 18°20' (d) 18°08' 

34. If ABCD is a rhombus, then 

(a) AC 2 + BD 2 =6 AB 2 

(b) AC 2 + BD 2 =5AB 2 

(c) AC 2 + BD 2 =4AB 2 

(d) AC 2 + BD 2 = 3AB 2 


35. Two circles of radii 4 cm and 9 cm respectively touch each other externally at a point and a common 
tangent touches them at a point P and Q respectively Then, area of square with one side PQ is 





(a) 72 sq cm (b) 144 sq cm 
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(c) 97 sq cm (d) 194 sq cm 

36. If / is the incentre of AABC and ZA = 60°, then the value of ZBIC is 

(a) 100° (b) 120° 

(c) 150° (of; 110° 

37. The perimeter of square and a circular field are the same. If the area of the circular field is 3850 m 2 , then 
what is the area (in m 2 ) of the square? 

(a) 4225 (b) 3025 

(c) 2500 (d) 2025 

38. If the length of a rectangle is increased by 25% and the width is decreased by 20%, then the area of 
rectangle will be 

(a) increase by 5% 

(b) decrease by 5% 

(c) remains unchanged 

(d) increased by 10% 

39. If base of a prism is a square of side 4 cm, If the height of prism is 10 cm, then what will be total surface 
area of that prism? 

(a) 192 cm 2 

(b) 212 cm 2 

(c) 214 cm 2 


(d) None of the above 


40. A conical vessel whose interval full of liquid The content are emptied 

into a cylindrical vessel with radius (interval) 10 cm. The height of which the liquid rises in the cylinder vessel 
is 

(a) 25 cm (b) 20 cm 
(c) 24 cm (d) 22 cm 

41. A tree breaks due to strorm and the broken part bends, so to that the top of the tree touches the ground 
making an angle 30° with it. The distance between the feet of the tree to the point, where the top touches the 
ground, is 8 m. Find the height of the tree 

(a) 8 m (b) 8Sm(c) 24 m (d) 12 m 

42. Two points A (-3, b) and B (1, b + 4) and the coordinates of the middle point of AS are (-1,1). The value 


of b is 



(a) 1 (b) -1 (c) 2 (d) 0 



4 3 .If x 3 - -L = 14 .then the va ue of x - 
be Jr 

-will 

ft) 2 

(i>) 3 


(c) 4 

m 5 


44. If a s = £jy+cs 

jb E =cz+ am 

ano 


= ax +- by, then the vatue of 

a + x + y ct? 

( b ) a + + e * 1 + 1 

a b c 

(c) 1 (d) 0 

4S, If tan (x + y) tan (x y) = 1. then the value 
of tan jis 

(a) -t ft) 4= wVa m i 
V3 va 

Directions (Q. Nos. 46-50) Study the following graph carefully and answer the questions that follow. 


The following figure shows the per cent rise in profit of two companies I and M from the year 2004 to 
2009. 





46. If the profit earned by company what was the profit earned by the 

company in the year 2006? 


Company L —*- Company M 



Years 


(a)? 2.12 lakh (b) ? 2.3 lakh 

(c) ? 2.04 lakh 

(d) Cannot be determined 

47. Which of the following statements is true with respect to the above graph? 

(a) Company M made the highest profit in the year 2009 

(b) Company L made the least profit in the year 2005 

(c) The ratio of the profits earned by company A and company M in the year 2006 was 6 : 5 

(d) Company L made the highest profit in the year 2008 

48. What was the percentage increase in per cent rise in profit of company M in the year 2009 
from the previous year? 

(a) 25 (b) 15 (c) 50 (d) lb 

49. If the profit earned by company M in the year 2008 was ? 3.63 lakh, what was the amount of 
profit earned by it in the year 2006? 

(a) X 2.16 lakh (b) ? 1.98 lakh 


(c)X 2.42 lakh 









(d) Cannot be determined 
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50. What was the average per cent rise in profit of company L over all the years toqether? 

w “f 

ftfl None of the flbo*o 

Answers 

I. (c) 2. (b) 3. (a) 4. (b) 5. (c) 6. (c) 7. (b) 8. (c) 9. (d) 10. (d) 

II. (a) 12. (b) 13. (c) 14. (b) 15. (b) 16. (a) 17. (b) 18. (b) 19. (d) 20. (c) 

21. (b) 22. (d) 23. (b) 24. (a) 25. (a) 26. (b) 27. (a) 28. (d) 29. (c) 30. (c) 

31. (d) 32. (d) 33. (c) 34. (c) 35. (b) 36. (b) 37. (b) 38. (c) 39. (a) 40. (c) 

41. (b) 42. (b) 43. (a) 44. (c) 45. (a) 46. (b) 47. (a) 48. (d) 49. (c) 50. (d) 

Practice Set 2 

Directions (Q. Nos. 1-5) What should come in place of the question mark (?) in the following questions? 

1. 34.36- 45.67 + 86.56 = ? + 37.96 

(a) 31.29 (b) 32.29 
(c) 38.49 (d) 37.49 
(e) None of the above 

2. (5x6) 2 x(9x6)*(4x6) = ? 


(a) 2055 ft) 2505 


ft) 2205 ft) 2025 
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fe) None of the above 

3. ?% Of 350 - (6) 2 = 48 

(a) 12 (b) 24 ft) 42 ft) 54 fe) 62 

4. 21 of off?)-380 

3 4 

ftj tie ® 124 (c) 48 (d) m 

(s) None of tne above 

5. (6) 4 -(36) 3 x216=6 {? - 2) 

(a) 3 © 6 ft) 1 ft) 4 fe) None of the above 

Directions (Q. Nos. 6-10) In each of the following questions, one number is missing in the series. You have 
to understand the pattern of the series and then insert the missing number. 

B. 4,7, 11,18,29,47.123,199 

(a) 76 (b) 70 ft) 84 (d) 102 (e) 95 

7. 2,6, 12,20.42,56,72,90 

(a) 20 (b) 21 ft) 30 (d) 12 (e) 23 

17,7,24, 19,9,28.8,31,27,10,37 

(a) 20 (b) 21 ft) 18 (d) 12 fe) 23 

9. 6, 126.9, 108, 12, 7, 133, 19, 12, 72, 

6(a) 21 ft; 23 ft) 30 ft) 35 fe) 40 

10.8,4,12,6, 18.27 


(a) 10 (b) 12 (c) 18 ft) 24 fe) None of the above 







11. Out of four consecutive prime is 385 and the product of the 

last three numbers is 1001. Find the last number 

(a) 1 ft) 11 

(c) 13 (d) 17 

fe) None of the above 

12. The largest three-digit number which is a perfect cube, is 
(a) 986 ftj 729 ft) 981 (d) 864 (e) None of the above 

13. It is required to change a rupee coin into 2 paise and 5 paise coins with the total number of coins equal 
to 26. Find the number of each type of coins 

(a) 10 and 16 ftj 12 and 14 

(c) 11 and 15 (d) 13 and 13 

(e) None of the above 

14. The LCM of two numbers is 280 and the ratio of the numbers is 7:8. Find the numbers 

(a) 70 and 48 ftj 42 and 48 
fe) 35 and 40 (d) 28 and 32 
(e) None of the above 

15. A certain number of men complete a work in 45 days. If there were 5 men more, the work could be fin¬ 
ished in 9 days less How many men were originally there? 

(a) 30 ftj 15 ftj 25 (d) 20 fe) None of the above 

16. A rope makes 125 rounds of a cylinder with base radius 15 cm. How many times can it go round a cylinder 
with base radius 25 cm? 


(a) 100 ftj 75 ftj 80 ft; 65 fe) None of the above 


17. The average age of a group of of 2 :3: 4 :5 is 42 yr, what is the age 

of the eldest person in this group? 

(a) 60 yr (b) 48 yr 

ft) 36 yr (d) 24 yr 

fe) None of the above 

18. The price of an article decreased by 20% as a result of which the sale increased by 10%. 
What will be the effect on the total revenue of the shop? 

(a) 10% increase ft) 12% increase (c) 12% decrease (d) 10% decrease (e) None of the above 

19. A mixture of 20 L of milk and water contains 20% water. How much water should be added 
to this mixture so that the new mixture contains 25% water? 

fof 1±L (b) ill (c) ill. (tQ t^L 
3 2 4 6 

fe} None of the above 

20. Three students A, B and C hired a computer for a month. A runs 27 floppy discs for 19 days, 
6 runs 21 for 17 days and C runs 24 for 23 days. If at the end of the month, the rent amounts to 
?23700, how much ought to be paid by A? 

(a) ? 8550 ft) ? 5950 ft) ?9200 ft; ?6750 (e) None of the above 

21. In what proportion must water be mixed with spirit to gain 12^2 by selling it at CP? 

(a) 2:1 (b) 1 : 8 (c) 1 : 9 (d) 2 : 9 (e) None of the above 

22. In a zoo, there are some pigeons and some rabbits. If their heads are counted, these are 100 
and if their legs are counted, these are 320. How many pigeons are there? 

(a) 66 ftj 60 (c) 40 (d) 45 (e) None of the above 

23. A and B together can complete a work in 35 days while A alone can complete the same work 
in 60 days. In how many days, 6 alone will be able to complete the same work? 


(a) 80 days (b) 84 days 


(c) 88 days (d) 92 days 
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(e) None of the above 

24. A can do a piece of work in 15 days and fi alone can do it in 10 days. B works at it for 5 days 
and then leaves. In how many days, A alone can finish the remaining work? 


ft) 7 days 



ftf a days 


fe) None of the above 

25. Working together, P and Q can do a job in 6 days, Q and R can do the same job in 10 days 
while P and R can do it in 5 days How long will it take, if all of them work together to complete 
the job? 


41 days 

A 

(c) 4 - days 



ft> None of the above 

26. A long distance runner runs 9 laps of a 400 m track everyday. His timings (in min) for four 
consecutive days are 88, 96, 89 and 87, respectively. On an average, how many m/min does the 
runner cover? 

(a) 39 m/min ft) 40 m/min 

(c) 41 m/min (d) 43 m/min 

(e) None of the above 

27. A man performs 2/25 of his total journey by bus, 21/50 by car and the remaining 2 km on foot. 
Find the total journey. 

(a) 2.5 km ft) 2.7 km 

(c) 3.4 km (d) 3.8 km 


(e) None of the above 


28. A sum becomes 10/9 times interest. 


ta) ti-% (t) n-% ftl iS-% 

2 9 2 g 

(e) None ol the stove 

29. A sum of x 390200 is to be paid back in three equal annual instalments. How much is each 
instalment, if the rate of interest charged is 4% per annum compounded annually? 

(a)? 140608 ftj 7 120560 

(c)? 10000 (d) XI 8000 

(e) None of the above 

30. A sum 72400 deposited at Cl, doubled after 5 yr, After 20 yr, it will become 
(a) 7 24000 ft; 7 38400 

(c) ? 19200 

(d) Couldn't be determined fe) None of the above 

31. Two numbers are less than a third number by 25% and 30%, respectively How much per cent 
is the second number less than first number? 

(a) i-% (b) 6-% <0 6-% (<Q 6-% 

3 4 3 4 

fej Nona of the above 


32. The ratio of the areas of a square to that of the square drawn on its diagonal is 
(a) 1 : 1 (b)'i : 2 (c) 1 : 3 (ft) 1 : 4 (e) None of the above 

33. The length of longest pole that can be placed in the floor of a room is 12 m and the length of longest pole 
that can be placed in the room is 15 m. The height of the room is 

(a) 3 m (b) 6 m (c) 9 m (d) 12 m (e) None of the above 

34. The ratio of heights of two cylinders is 3:2 and the ratio of their radii is 6:7 What is the ratio of their curved 
surface areas? 


(a) 9 : 7 (b) 1 : 1 fc) 7:9 (d) 1 : 4 fej N«f ; {M89^ ord P fess - com 


35. Three unbiased coins are tossed. Find the probability of getting atleast two heads. 

»? «! 

»j- »I 

(y None of the above 

36. Find the probability that a vowel selected at random from the 5 vowels is an 7' 

w 5 « 5 

fe} None trf the above 


37. The calendar for the year 2002 is the same as for the year. 

(a) 2006 (b) 2008 (c) 2009 (d) 2010 (e) None of the above 

38. What will be the day on 8th September 1998? 

(a) Monday (b) Tuesday 

(c) Wednesday (d) Friday (e) None of the above 

39. A watch which gains uniformly is 2 min slow at 10 am on Wednesday and is 2^2 min fast at 1 pm the 
following day When was it correct? 

(a) 10:30 pm Wednesday 

(b) 9 :15 pm Wednesday 

(c) 10 :45 pm Wednesday 

(d) 10 pm Wednesday 

(e) None of the above 


40. How many numbers upto 700 are divisible by both 3 and 5? (a) 42 (b) 46 


(c) 39 (d) 52 
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(e) None of these 

Directions (Q. Nos. 41-45) Each question below is followed by two Statements I and II. You are to de¬ 
termine whether the given data in the statement is sufficient for answering the question. You should use the 
data and your knowledge of Mathematics to choose between the possible answers. Give the answer 

(a) If the statement I alone is sufficient to answer the question but the statement II alone is not sufficient 

(b) If the statement II alone is sufficient to answer the question but the statement I alone is not sufficient 

(c) If both statements I and II together are needed to answer the question 

(d) If either the statement I alone or statement II alone is sufficient to answer the question 

(e) If cannot get the answer from the statements I and II together and need even more data 

41. Find* 

20% of x is equal to the -ih oart of an 

5 

anotner nuncer; 

11. —|h 0- x is aqua to Lhe 35% of an 

20 

FinrcHer rtymber 


42. Find the ratio of men, women and children the city 
I. The population of the city is 93280 in 

which 56100 are men, I. Ratio of the numbers of men and 

children is 5 : 2 and the number of 

women is double the number of 

children 

43. Find the SP of rice, 


I. 50 kg rice are bought for 73350 and 


?150 are spent in travelling I. Profit w m% mahboob - word P ress - com 


44. What is the speed of train? 

. Length of train is 120 m I. It crosses an another train of length 180 m, in 4 s. 

45. What is the Cl after 3 yr? 

I. Rate is 5%. 

I. After two years, difference between Cl and SI is X 20. 

Directions (Q. Nos. 46-50) Study the following table carefully and answer the questions given below. 

Percentage of marks obtained by different 


students la different subjects 



Sub 

octs (Maximum marks} 

f 

-d 

s 

& 

I 

if 

o 

£ 

U3 

i 

LU 

o' 

u? 

j= 

ns 

S 

05 

« 

Science (75) 

s 

1 

E 

in 

8 5 

« 

A 

88 

85 

06 

74 

78 

80 

85 

B 

92 

80 

79 

82 

70 

70 

97 

C 

75 

89 

85 

90 

83 

91 

85 

D 

63 

66 

69 

71 

85 

64 

62 

E 

80 

76 

69 

95 

79 

70 

73 

F 

69 

81 

06 

76 

69 

85 

76 


46. How many marks did E get in all the subjects together? 

(a) 659 (b) 600 (c) 625 (d)108 (e) None of the above 

47. What are the average marks obtained by all the students together in English? 
(a) 110.27 (b) 113.76 


(c) 121.52 (d) 119.25 














(e) None of the above 
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48. How many students have scored the highest marks in more than one subject? 

(a) One (b) Two (c) Three (d) Four (e) None of the above 

49. Who has scored the highest marks in all the subjects together? 

(a) E (b) C (c) F (d) A (e) None of the above 

50. Marks obtained by F in S.St, are what per cent of marks obtained by E in the same subject? 
(a) 74 (b) 85 (c) 76 (d) 80 (e) None of these 

Answers 

I. (e) 2. (d) 3. (b) 4. (d) 5. (a) 6. (a) 7. (c) 8. (e) 9. (a) 10. (e) 

II. (c) 12. (b) 13. (a) 14. (c) 15. (d) 16. (b) 17. (a) 18. (c) 19. (a) 20. (a) 

21. (b) 22. (c) 23. (b) 24. (b) 25. (a) 26. (b) 27. (a) 28. (b) 29. (a) 30. (b) 

31. (c) 32. (b) 33. (c) 34. (a) 35. (d) 36. (c) 37. (b) 38. (c) 39. (d) 40. (b) 

41. (e) 42. (b) 43. (c) 44. (e) 45. (c) 46. (a) 47. (d) 48. (c) 49. (a) 50. (d) 

Practice Set 3 


1. The value of-- 

js 0.796 - 0204 

(a) 0.408 (b) 0.59 (c) 0.592 (d) 1 

2. The LCM of two numbers is 20 times their HCF. The sum of HCF and LCM is 2520. If one of 
the numbers is 480, the other number is 


(a) 400 (b) 480 (c) 520 (d) 600 



3. PQ is a diameter and PQRS is^M^6 / $f^tlf?49 , (S¥;^f^^ s ? = 150=, then measure of ZRPQ 
is 


R 



to 3F forj None of these 

4. In bABCt AD and BE are perpendicuars 
from A and B to the sides SC and AC a 
than 


f$CA*CE=CB*CD (b) CB-U\ = Ct-CD 
to None gf these 


AO = AS 
' BE Dt 


5, If sin A = - and cos fi = —, then the 
5 13 

- tanA-tanB . 

va ue of ----is aqua; to 


1+ tanAtanS 


*s 


»~ 
63 


1 


to¬ 

rn 


to £ 

6G 


B. ABCD is a cyclic quadrilateral whose diagonals intersect at E. If ZBEA = 80°, ZDBC = 60° and 
ZBCD = 40=, which of the following statements is true? 

(a) BD bisects ZADC 

(b) AB = BC 

(c) DA = DC 

(d) AC bisects ZBCD 

7. If one of the interior angles of a regular polygon is found to be equal to (9/8) times of one of 
the interior angles of a regular hexagon, then the number of sides of the polygon is 

(a) 4 (b) 5 


(c) 1 (d) 8 




8. The cost of carpeting a room 4 m less, the cost of the carpet 

would have been ? 20 less The width of the room is 

(a) 24 m (b) 20 m (c) 25 m (d) 18.5 m 

9. The length of one side of a rhombus is 6.5 cm and its altitude is 10 cm. If the length of its 
diagonal be 26 cm, then length of the other diagonal will be 

(a) 5 cm (b) 10 cm (c) 6.5 cm (d) 26 cm 

10. A wire, bent in the form of a square, 

encloses an area of 484 cm 2 . If the same 

wire is bent so as to form a circle, then 

the areas enclosed will be [use n = 22/71 

ft? 484 cm* (£?) 638 | cm* 

fcflG44cm* 

11. If the volume and surface area of a sphere are numerically the same, then its radius is 
(a) 1 unit (b) 2 units 

(c) 3 units (d) 4 units 

12. The angle of elevation of the top of an 

unfinished pillar at a point 150 m from its base is 30°. If the angle of elevation at the same point 
is to be 45°, then the pillar has to be raised to a height of how many metres? (a) 59.4 m (b) 61.4 
m (c) 62.4 m (d) 63.4 m 

13. In a circle with centre O, AOC is a diameter of the circle, BD is a chord and OB and CD are 
joined. If ZAOS = 130 p , then ZBDC is equal to 


(a) 30° (b) 25° (c) 50° (d) 60' 


14. If X = 7 - W3, then ^ + J- m mhooh-wortpress com 

■/x 

®i m 2 feia ®4 

15. The simp ified form of 

2 + 7 5 is 

VT+75 VT2 v5 V12-V7 

w = w 2 (y i (W o 



17. A number which when divided by 10 leaves a remainder of 9, when divided by 9 leaves a 
remainder of 8 and when divided by 8 leaves a remainder of 7, is b) 1539 ft) 539 ft) 359 foO 1359 

IB. I tan A = v'2 1, then the va ue of cosec 

A sec A is equal to 

® 4f ® 4 w 2V2 m ^ 

J2 v2 2 





19 The seventh term of the sequiflPi^^ 

10, .... is 

(a) 20 (t) 26 (c) 23 (d) 32 

2Q At a. pant 20 m away from the foot of a 
tower, the angle of elevation of the top of 
the tower is 30°. The height of the tower is 
(3) 20 V5 m 


20 


rn-^m 


(d) Nona of these 


21. If A , S r C are three anges of a triangle, 
then which one of the to lowing relations 
is not correct? 
ife) sin A=s n(6# O 
(t) tan (4 - S - Q - tan 24 


cy cos 




(d) cos(tf + Q-«cos A 


22. The value Of COS 11T 
euqal to 
T 


(a) -taniQ* 

4 

(c) -coses tO" 
e 


CP5 20°-c:cks 40 5 i& 


1 , 


(t>) -cot TO" 

ftjAfflClC* 

a 


23. If - _ 

sinfl+ y sin 9+ Jsin e+- ^stoo-i- 
^ then sin 0 is equal to 
(a) sec^a flty tars* a 

(c) see 2 a tan 2 a (d) cos 2 a 


* =sec 


24. In a school' 40% of the students play football and 50% play cricket. If 18% of the students 
neither play football nor cricket, the percentage of the students playing both is 

(a) 40% ftj 32% 

(c) 22% (d) 8% 

25. A reduction of 20% in the price of sugar enables a purchaser to obtain 3 kg more for ? 120. 
The original price (per kg) of sugar is 

(aj? 15 ftj? 12 ftj? 10 (d)18 

26. A certain sum of money becomes three times of itself in 20 yr at simple interest, In how many 
years, does it become double of itself at the same rate of simple interest? 


(a) 8 yrftj 10 yr (c) 12 yr (d) 14 yr 







27. The compound interest on a 2 yr is ? 328. The simple interest 

on that sum at the same rate and for the same period of time will be 


(a) 7 320 ft) ? 322 (c) 7 325 (d) ? 326 


2B.For , the number of values of x 

satisfying 2 the aquation 

tan x ■§■ sec x ■ 2 cos xte 
WO fbj i wa M3 


. . - . , J1 + 5in x + J1 - sin x . 

29 . The value of y te 

Jl + sin x -JV- sinx 
equa to ^ 

ft) cMec x + cot x flM cosec x *■ tan x 
(bj sec x + tan x ftfl cosec x- cot x 

30 . If 0 -i- cot 0 = 2 „ then what is the va ue 

of tan 7 0 + cot 7 6? 

(Q) 2 7 (b) 2 7 (C) 1/2 (d) 2 


31. 


Each exterior ang c of a negu ar polygon 
of n sides is equal to 

feHnxW* (b) — 

n 

(c}l2n -4) *90° (d) 4*30* 


32. The average of 11 numbers is 10.8. If the average of the first six be 10.4 and that of the last 
six is 11.5, then the middle (6th) number is 

(a) 10.3 ftj 12.6 (c) 13.5 (d) 15.5 

33. The average age of 12 players of a team is 25 yr. If the captain's age is included, the average 
age increases by 1 yr. The age of the captain is 

(a) 25 yr ft) 38 yr (c) 36 yr (d) 26 yr 

34. The length of the diagonal of a square is 

a cm. Which of the following represents the area of the square (in sq cm)? 

(a) 2a fcJete 


35. If the volumes of two cubes are in the ratio 27 :1, then ratio of their edges is 







( a ) 3.1 27 • 1 ft) 1 • 3 ft) 1 • 27 y° ursmah boob.wordpress.com 

36. The sides of a rectangular plot are in the ratio 5 : 4 and its area is equal to 500 sq m. The 
perimeter of the plot is 

(a) 80 m (b) 100 m ft) 90 m ft) 95 m 

37. The radius of a wheel is 21 cm. How many revolutions will it make in travelling 924 m? 

[use ji = 22/7] (a) 1 ft) 11 ft) 200 ft) 700 

38. If (1 + tan A) (1 + tan S) = 2, then {A + B) is equal to 

w £ to \ fc> 7 to l 

£ j b 

39. If a + b + c = 2s, then the value of (s - a) 2 + (s - b) 2 + (s - c) 2 will be 
fe)s 2 +fl z +6 z + c z (fc; a 2 + 6 2 + c 2 -s 2 ft;s 2 - a 2 -6 2 -c 2 ft)4s 2 - a 2 -6 2 -c 2 

40. APQR and A/JWN are similar. If 3PQ = ZJW and MN = 9 cm, then QR is equal to 
(aj 3 cm (b) 6 cm ft) 9 cm (ft) 12 cm 

41. The height of a conical tank is 60 cm and the diameter of its base is 64 cm. The cost of painting it from 
outside at the rate of ? 35 per sq m is 

(a) X 52.00 (approx) (b) X 39.20 (approx) ft) X 35.20 (approx) ft) X 23.94 (approx) 

42. A and 6 can do a piece of work in 72 days 6 and C can do it in 120 days. A and C can do it in 
90 days. In how many days, all the three together can do the work? 

(a) 80 days (b) 100 days 

ft) 60 days ft) 150 days 

43. The equation of a line passing through the points A (-1,1 )and S (2, - 4) is 


(a)3x + 5y + 2 = 0 (b) 5x + 3y + 2 = 0 ft) 2x + 3y + 5 = 0 (d) None of these 


44. If the slope of a line passing 6 (x, 3) is 2, then x is equal to 


ft)l ft) 2 fe)-l ft)-2 

45. Two vertices of a AABC are B (- 3,1) and C (0,-2) and its centroid is at the origin The third vertex A is 

femi) ft; (2,3) ft; (-1,2) ft; (-2,3) 

Directions (Q. Nos. 46-50) Study the following graph carefully and answer the questions given below. 

Production of Three Types of Tyree by e 
Company aver the years tin lakhs) 



46. What was the percentage drop in the number of C type tyres manufactured from 2007 to 
2008? 

(a) 25% ft; 10% ft; 15% ft; 2.5% 

47. What was the difference between the number of B type tyres manufactured in 2008 and 
2009? 

(a) 100 000 ft; 2000000 
ft) 1000000 ft; None of these 

48. The total number of all the three types of tyres manufactured was the least in which of the 
following years? 

(a) 2009 ft; 2010 ft; 2006 (d) 2008 


49. In which of the following years, was the percentage production of S type to C type the max¬ 
imum? 
























(a) 2008 ft; 2009 ft; 2010 (d) 200 ~yoursmahboob.wordpress.com 

50. The total production of C type tyres in 2006 and 2007 together was what percentage of pro¬ 
duction of 6 type tyres in 2008? 

(a) 50% ft; 100% ft; 150% ft; 200% 

Answers 

I. (d) 2. (d) 3. (b) 4. (a) 5. (b) 6. (d) 7. (d) 8. (a) 9. (a) 10. (c) 

II. (c) 12. (d) 13. (b) 14. (d) 15. (d) 16. (b) 17. (c) 18. (c) 19. (c) 20. (b) 

21. (d) 22. (b) 23. (c) 24. (d) 25. (c) 26. (b) 27. (a) 28. (b) 29. (a) 30. (d) 

31. (b) 32. (b) 33. (b) 34. (c) 35. (a) 36. (c) 37. (d) 38. (c) 39. (b) 40. (a) 

41. (d) 42. (C) 43. (b) 44. (a) 45. (a) 46. (b) 47. (d) 48. (b) 49. (b) 50. (d) 

Practice Set 4 

1. A contractor has to complete his contract in 92 days. 234 men were set to do the work, each 
of them works for 16 h per day. After 66 days, 4/7 of the work is completed. How many additional 
men may be employed, so that the work may be completed in time, given that each of additional 
men work 18 h per day? 

(a) 396 ft) 162 

(c) 200 (d) None of these 

2. If 17 200 is divided by 18, the remainder is 

(a) 0 ft) 1 (c) 2 (d) 16 

3. In the following number series, a number is wrong. Find that wrong number 


316 , 158 , 86 , 38 , \%p%[$rnahboob.wordpress.com 

W 86 9) 38 (c) 158 pfl 18 

3 a 

4. SimplHy^2 ? ^_-V3 

2-SV3 

W1 ffl-1 ^ V3 fo)^ 

5. A fraction becomes 2 when 1 is added to both the numerator and denominator and it becomes 
3 when 1 is subtracted from both numerator and denominator. Find the difference of numerator 
and denominator 

(a) 3 ft) 4 ft) 6 ft) 7 

6. The difference of two numbers is 20 and their product is 56.25 times their difference. Find the 
LCM of the numbers 

(a) 225 (b) 625 (c) 1125 (d) 825 

7. There were 42 students in a hostel. Due to the admission of 13 new students, the expenses of 
mess increase by ? 31 per day while the average expenditure per head diminished by ? 3. What 
was the original expenditure of the mess? 

(a) ? 633 ft) ? 583 (c) ? 623 (d) ? 533 

8. The mid proportion between smaller and larger number is twelve times the product of these 
two numbers, The square of smaller number is half of the larger number. What is the sum of 
these two numbers? 

(a) 12 (b) 14 

(c) Cannot be determined 

(d) None of the above 

9. ? 180 contained in a box of one rupee, 50 paise and 25 paise coins in the ratio 2:3:4. What 
is the number of 50 paise coins? (a) 80 (b) 160 (c) 120 (d) 180 10.10 gallons are drawn from a 
cask full of wine, It is then filled with water, 10 gallons of the mixture are drawn and the cask is 
again filled with water. After such four operations, the quantity of wine now left in the cask to that 
of water in it is 256: 369. How much does the cask hold? (a) 50 gallons (b) 55 gallons 





(c) 60 gallons (d) 65 gallons 
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11. Sonu invested 10% more than the investment of Mona and Mona invested 10% less than 
the investment of Raghu. If the total investment of all the three persons is ? 5780, then find the 
investment of Raghu 

(a) X 1850 ft) ? 2000 (c) ? 2200 (d) X2320 

12. X can do 20% of a work in a day, Y can do 25% of the same work in a day and X, Y and Z 
together can do 50% of the same work in a day. How many per cent of work can be done by Z in 
a day? 

(a) 5% ft) 7% (c) 10% (b? 13% 

13. The price of rice is reduced by 5%, How many kilogrames of rice can now be bought for the 
money which was sufficient to buy 50 kg of rice earlier? 

(a) 52.63 kg (b) 50.52 kg 

(c) 54.44 kg (d) 56.36 kg 

14. ABCD is a square with sides of length 10 units. OCD is an isosceles triangle with base CD. 
OC cuts AB at point Q and OD cuts AB at point P. The area of trapezoid PQCD is 80 sq units. 
The length of altitude from O of the AOPQ (in units) is 

(a) 12 ftj 13 

(c) 14 (d) None of these 

15. Water flows out through a circular pipe whose internal diameter is 2 cm, at the rate of 6 m/s into a cyl¬ 
indrical tank, the radius of whose base is 60 cm, By how much will the level of water rise in 30 min? 

(a) 3 m (b) 3.5 m (c) 4 m (d) 4.5 m 

16. A hollow garden roller 63 cm wide with a girth of 440 cm is made of iron 4 cm thick. The volume of iron 
used is 

(a) 107712 cm 3 (b) 170112 cm 3 (c) 102217 cm 3 (d) 107212 cm 3 


17. A village having the population of per day It has a tank measuring 

20x15x6 m 3 For how many days will the water of this tank last? 

(a) 2 days (b) 3 days 

(c) 1 day (d) 4 days 

18. The area of a trapezium is 384 cm 2 . If its parallel sides are in the ratio 3: 5 and the perpendicular distance 
between them is 12 cm, the smaller of the parallel sides is 

(a) 20 cm (b) 24 cm (c) 30 cm(d) 36 cm 

19. The perimeter of the triangular base of a right prism is 60 cm and the sides of the base are in the ratio 
5:12 :13. Then, its volume will be (height of the prism being 50 cm) 

(a) 6000 cm 3 (b) 6600 cm 3 

(c) 5400 cm 3 (d) 9600 cm 3 

20. In the adjoining figure, DE is the internal bisector of ZD. Find Zx 



(a) 130° (b) 155° 

(c) 160° (d) 145° 

21. In the given figure, find the value of BD. 

A 



(a) 13.5 cm (b) 11 cm 





(c) 3.5 cm (d) 9.5 cm 
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22. If ZLTS= 38°, find the external ZTOL 



(a) 256° (b) 284° 

(c) 302° (d) 310° 

23. PQ is a chord of length 8 cm of a circle of radius 5 cm. The tangents at P and Q intersect at a point T. 
Find the length of TP. 

— cm — cm 

3 3 

S 6 

24. In the given figure, AABC is an isosceles triangle in which AS = AC and ZABC = 50°, then ZBDC is equal 
to 



(a) 60° (b)10° 

(c)80° (d)90° 

25. The ratio between the number of sides of two regular polygons is 1:2 and ratio between their interior 
angles is 2 : 3, The number of sides of these polygons are respectively (a) 7, 14 (b) 6, 12 (c) 5, 10 (d) 4, 8 





20 1 + Sin9 ! 0090 j g E|= | |ja | yoursmahboob.wordpress.com 
cose 1+sinfl 

sec9 fl?j25ec0 

fcj 2cosO 

27. If 7cos ? 0+3s,in ? 0-4 and Q<$< K , Ihen 
find the va uc of tanQi ^ 

(i>) a (c) 1 M-jL 


28. In a 
ZBAC 

fa; 1^/3 


rectangle ABCD, A6 = 15 
=60^", then SC ib equal to 

v'-f- 


cm, 


29. If 3tar¥0-4, then find 

w i 

»! 


fl-sine 

\h-rsin0 

"i 

(d) None of tnese 


30. if lanft 4 _1_=2, then 
lane 

larfe* —L is equal to 

tan"y 

W 1 ffl 2 

(fc) 4 (bj None Df tnese 


31. From the top of a 10 m high building, the angle of elevation of the top of a tower is 60° and the angle of 
depression of its foot is 45°. Find the height of the tower 

(a) 17.42 m (b) 27.32 m 

(c) 23.62 m (d) None of these 

32. Reena had ? 10000 with her. Out of this money, she lent some money to Akshay for 2 yr at 15% of SI. 
She lent remaining money to Brijesh for an equal number of years at the rate of 18%. After 2 yr, Reena found 
that Akshay had given her ? 360 more as interest at compared to Brijesh The amount of money which Reena 
had lent to Brijesh must be 

(a) ? 4000 (b) ? 4200 


(c) ? 4500 (d) None of these 




33. Find the least number of complet^^S^^f^a^ffte^Srf^^ut out at 20% compound interest, will 
be more than double 


(a) 2 yr (b) 3 yr (c) 4 yr (d) 6 yr 


34. If 


a 3 4 


h?- 


3 Ihpn what is the value of 


a 

fls) 3^3 (b) 3 fcl 0 (d) 9 

35. If x 2 .- 3 x-k 1 - 0, then find the value of 

x+ —. 

X 


faj 0 (b) 2 

fc) 3 (d) Norte of these 

36. If = , then find the value of 

X 3 - y 3 4 3jty. 

.faj 1 ft)-1 fcj 3 foJ-3 

1 1 

37, If x 4 - ■ 1 and y + - * 1, then find the 

y i 2 

value of z + -. 

ft)C ft) 1 ftJ2 


38 if + . 1 , =727, then find the value of 

V- 



(a) 140 (b) 120 (cj 190 (d) 160 39. By selling 32 oranges for ? 30, a man losses 25%. How many oranges 
should be sold for X24, so as to gain 20% in the transaction? 

(a) 20 (b) 22 (c) 16 (d) 19 40.Anush purchased 120 reams of paper at ? 100 per ream and the expenditure 
on transport was ? 480. He had to pay an extra duty of 50 paise per ream and the coolie charges were ? 60. 
What should he charge per ream to gain 40%? 

(a) ? 147 (b) ? 135 (c) ? 142 (d) ? 137 41. A dishonest dealer sells his goods at 10% loss on cost price and 
uses 30% less weiaht. What is his nrofit or loss Der cent? 

(a) 2B * % lass fly 28 prof it 

ft) 3& i,^ fc0 28profit 


42. A train with 90 km/h crosses a crosses the same bridge at 45 

km/h, Find the time taken by the second train to cross the bridge. 

(a) 30 s (b) 32 s (c) 60 s (d) 64 s 

43. The speeds of two trains A and 6 are 42 km/h and 33 km/h, respectively. Length of 

5 is 3/2 times the length of A. Train A takes 50 s to cross train fi, if they are moving in the same direction. 
How long will they take to cross each other if they are moving in opposite directions? 

(a)Ss(b) 17sfc)12s (d) 9 s 

44. 25 men and 15 women can complete a piece of work in 12 days. All of them start working together and 
after working for 8 days, the women stopped working 25 men completed the remaining work in 

6 days. How many days will it take for completing the entire job, if only 15 women are put on the job? 

(a) 48 days (b) 24 days 

(c) 36 days (d) 60 days 

45. If (12" + 1) is divisible by 13, then n is 

(a) any even integer® only 1 (c) any odd integer (d) only 12 

Directions (Q. Nos. 46-50) The circle graph given here shows the spendings of a country on various sports 
during a particular year, study the graph carefully and answer the questions given below it. 



tB.What per cent of the total spendings is spent on tennis? 



2 

(c)25% 


(b) 22-% y° ursmahboob - word press, com 


47. How much per cent more is spent on Hockey than that on golf? 

(a) 27% (b) 35% 

(c) 37.5% (d) 75% 

48. How much per cent less is spent on Football than that on cricket? 

ft) 22-% ft? 27% 

ft) 33±% ft? 37-|% 

3 2 

49. If the total amount spent on sports during the year was 7 2 crore, the amount spent on cricket and hockey 
together was 

(a) 7 800000 (b) 7 8000000 
fc) r 12000000 (d)1 16000000 

50. If the total amount spent on sports during the year be 7 18000000, the amount spent on basketball ex¬ 
ceeds that on tennis by 

(a) 7 250000 (b) 7 360000 

fc) 7 375000 (d) 7 410000 

Answers 

I. (a) 2. (b) 3. (a) 4. (a) 5. (b) 6. (a) 7. (a) 8. (c) 9. (c) 10. (a) 

II. (b) 12. (a) 13. (a) 14. (d) 15. (a) 16. (a) 17. (b) 18. (b) 19. (a) 20. (b) 

21. (a) 22. (b) 23. (b) 24. (c) 25. (d) 26. (b) 27. (a) 28. (a) 29. (a) 30. (b) 


31. (b) 32. (d) 33. (c) 34. (c) 35. (c) 36. (b) 37. (b) 38. (a) 39. (c) 40. (a) 


41. (b) 42. (d) 43. (a) 44. (c) 45. (c) 


Practice Set 5 

Directions (Q. Nos. 1-6) What will come in place of question mark (?) in the following number series 
1.311 300 278 245 201 146? 

(a) 70 (b) 90 (c) 80 (d) 110 (e) None of the above 

2. 17 22 32 47 67 92? 

(a) 112 (b) 132 (c) 111 (d) 122 (e) None of the above 

3. 123 183 213 228 235.5? 

(a) 238.25 (b) 239.25 

(c) 275.50 (d) 238.50 

(e) None of the above 

4.9 204275119? 

(a) 174 (b) 170 fc) 168 (d) 180 (e) None of the above 

5 . 23 32 45 62 83 ? 

(a) 116 (b) 106 

fc) 102 (d) 118 

fe,) None of the above 

6. 17 23 35 59 107? 


(a) 217 (b) 223 fc) 203 (d) 227 fe,) None of the above 


7. The average speed of a tractor is two-fifJ(i C ?fie , five?a^ C ^i^e3 r ?f^a?.' S fiiS?ar covers 450 km in 6 h. How much distance 
will the tractor cover in 8 h? 

(a) 210 km/h 

(b) 240 km/h 

(c) 420 km/h (o5 480 km/h 

fe) None of the above 

8. The marks of six boys in a group are 48, 59, 87, 37, 78 and 57. What are the average marks of all six boys? 

(a) 62 (b) 64 (c) 61 (d) 63 (ej None of the above 

9. What is 74% of five-eighth of 1200? 

(a) 555 (b) 565 

(c) 445 (d) 455 

(e) None of the above 

10. Sumit purchased an item for X 6500 and sold it at the gain of 24%. From that 

amount, he purchased another item and sold it at the loss of 20%. What is his over all gain/loss? (a) Loss of X42 (b) Gain of 
X 42 

(c) Loss of X 52 

(d) Neither gain nor loss 

(e) None of the above 

How many sacks are required for filling 1026 kg of rice, if each sack is filled with 114 kg of rice? 

(a) '\9 (b) '\5 (c) 7 (d) 9 (e) None of the above 

12. Mani's monthly income is three-fourth Rakhi's monthly income. Rakhi's monthly income is ? 38000, What is Mani's annual 
income? (a) X 4.32 lakh (5JX3.42 lakh 


(c) X 3.22 lakh (d) X 4.22 lakh 
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(e) None of the above 

13 What will came in pace of bath the 
question marks (?) m lho following 
questions 

(a) (9B) ? (b) k) 3V11 id) 93 
(e) Nene oF the above 

What value will be obtained if the square of 22 is subtracted from the cube of 12? 

(a) 1244 (b) 1344 (c) 1454 (d) 1354 (e) None of the above 

15. The ratio between the present ages of Tarun and Varun is 3 :7, respectively After 4 yr, Varun's age will be 39 yr. What 
was Tarun's age 4 yr ago? 

(a) 12 yr (b) 13 yr (c) 19 yr (d) 18 yr (e) None of the above 

16. Ravi consistently runs 350 m everyday except on Tuesday when he runs 500 m How many kilometres will he run in two 
weeks? (In this question, week starts from Monday.) 

(a) 4.5 km (b) 4.8 km 

(c) 5.2 km (d) 5.4 km 

(e) None of the above 

17. The simple interest accrued in 3 yr on a principal of ? 25000 is three-twentieth the principal. What is the 
rate of simple interest per cent per annum? 

(a) 5 (b) 4 (c) 6 (d) 3 (e) None of the above 

18. The sum of five consecutive even numbers is equal to 170. What is the sum of the second largest number 
amongs them and the square of the smallest number amongs them together? 


Ctf* 6 3 

33 


(a) 940 (b) 932 (c) 938 (d) 934 (e) None of the above 


19. The area of a square is four of the rectangle is 25 cm and its 

breadth is 1 cm less than one-fifth its length. What is the perimeter of the square? 

(a) 40 cm ft) 60 cm ft) 160 cm 

(d) Couldn't be determined 

(e) None of the above 

20.Sohan got 54 marks in Hindi, 65 marks in Science, 89 marks in Maths, 69 marks in Social Science and 68 
marks in English. The maximum marks of each subject are 100. How much over all percentage of marks did 
he get? 

(a) 74 (b) 69 (c) 68 (d) 72 
(e) None of the above 

21.8 women can complete a work in 15 h. In how many hours, will 12 women complete the same work? 

(a) 12 (b) 6 (c) 8 (d) 10 (e) None of the above 

22. If 3 men or 9 boys can finish a work in 21 days. In how many days, can 5 men and 6 boys together do the 
same work? 

(a) 12 days (b) 8 days 

(c) 14 days 

(d) Couldn't be determined 

(e) None of the above 

23. In a test, Rajesh got 112 marks which is 32 more than the passing marks. Sonal got 75% marks which is 
70 more than the passing marks. What is the minimum passing percentage of the test? 

(a) 35 (b) 45 (c) 40 (d) 30 (e) None of the above 

24.25% of Reena's yearly income is equal to 75% of Anubhav's monthly income. If 
Anubhav's yearly income is ? 240000, what is Reena's monthly income? (a) ? 60000 (b) X 12000 


(c) f. 5200 
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(d) Couldn't be determined 

(e) None of the above 

25. What will be the compound interest obtained on a principal amount of ? 5500 at the rate of 3% per annum 
after 2 yr? 

(a) ? 343.95 (b) ? 324.95 

(c) ? 354.95 (d) X 314.95 (e) None of the above 

26. The average speed of a bus is 67 km/h The bus was scheduled to start at 12:00 pm. It was scheduled to 
reach a destination 335 km away from its starting point at 7:00 pm and a halt was scheduled on the way. For 
how long was the halt scheduled? 

(a) 3 h ft) 1 h fcj 2 h 

(d) Couldn't be determined 

(e) None of the above 

27. A man sold 15 units of wood and the cost of each unit of wood was ? 32. Then, he bought 2 kg of rice 
with his earnings at the rate of ? 28 per kg, How much money was the man left with after buying the rice? 

(a) ? 442 (b) ? 434 

(c) ?424 (d) ? 414 

(e) f 454 

28. The average of five numbers is 371.8. The average of the first and second numbers is 256,5 and the 
average of the fourth and fifth numbers is 508. Which of the following is the third number? 

(a) 360 ftj 310 (c) 430 (d) 380 (e) 330 

29. Every month Priyanka spends 15% of her monthly income for paying loan instalment Her annual income 
is ? 4,2 lakh, What is the total amount that Priyanka spends on loan instalments in 6 months together? 


(a)? 32500 ftj 7 35100 
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(c) ? 30500 (d) ? 31500 


fe; None of the above 


30. What will be the average of the following set of scores? 


313,252, 161,727, 525,818 
(a) 463 ft; 466 (c) 456 (d) 476 
(e) 446 


31. Find the sum of the squares of first 50 natural numbers, (a) 42925 (b) 42900 


(c) 42860 (d) 42875 
(e) None of the above 


32 Simplify Z—%—%*-■ 

— — Of — B 

2 2 2 


(a) 18 (b) 21 (c) 16 (d) 24 (e) None of the above 


Directions (Q. Nos. 33-35) What should come in place of the question mark (?) in the following questions 
33.(6) 2 + (8) 2 x(2) 2 -(9) 2 =? 

(a) 215 (b) 209 (c) 221 (d) 211 (e) None of the above 

34.7008*24+ 6208-s-16 = ? 

(a) 640 ft) 720 (c) 700 ((/J 690 (p) None nf the ahnve 

35 4th of Of 3 rd of ? = 3174 

4 5 3 

(a) 10550 (b) 10540 (c) 10500 fa 1 ; 10500 
(e) None of the asove 



Directions (Q. Nos. 36-39) Each qu^s?MffB$IJ$yPfyW&!$$ r 8$%fiS > S l tatements I and II. You are to determ¬ 
ine whether the given data in the statement is sufficient for answering the question. You should use the data 
and your knowledge of Mathematics to choose between the possible answers. Give the answer. 

(a) If the Statement I alone is sufficient to answer the question but the statement 

I alone is not sufficient 

(b) If the Statement 11 alone is sufficient to answer the question but the statement 

alone is not sufficient 

(c) If both Statements I and II together are needed to answer the question 

(d) If either the statement I alone or Statement II alone is sufficient to answer the question 

(e) If can't get the answer from the Statements I and II together and need even more data 

36. What is the population of state A in year 1999? 

I. The population of stated is 120000 in 1997 and it increases 20% every year 
I. Population of state A is double the population of state B in 1997 

37. What is the number of students in the class? 

I. Ratio of boys and girls is 3:4 I. Girls are 18 more than boys, 

38. What is the cost of covering the floor of a rectangular hall by a carpet? 

I. Cost of carpet is ?450 per sq m I. The perimeter of a hall is 50 m, 

39. Find the number of two digits 
. Sum of the digits is 15, 

I. Difference between the digits is 3, 

40. A school hall has the dimensions 30 m, 12 m 6 m, Find the number of children who can be accommod¬ 
ated, if each child should get 8 m 3 of space 


(a) 240 (b) 270 (c) 250 (d) 150 (e) no M i mw&M- word P ress - com 


41. Three unbiased coins are tossed. Find the probability of getting one head and two tails, 

»! 

(e) None oF the abowe 


Directions (Q. Nos. 42-46) The circle-graph given here shows the spendings of a country on various sports 
during a particular year. Study the graph carefully and answer the questions given below it. 



42. What per cent of the total spendings is SDent on Tennis? 

(A) 12 -% (t>) 22.—% 

2 2 

(C) 25% fttf 49% 

(e) None of the above 

43. How much percent more is spent on Hockey than that on Golf? (a) 27% (b) 35% 
(c) 37,5% (d) 75% 

(e) None of the above 


44. Mow much per cenl less Is spent on 
Ftaotba I lhan that on Cricket? 

(a) (b) 27% (c) 33^% fop 

(e) None of the asove 

45. If the total amount spent on sports during the year was ? 2 crore, then amount spent on Cricket and 
Hockey together was 




(a) 7800000 (b) 78000000 
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(c) 7 12000000 (d) 716000000 
(e) None of the above 


46. If the total amount spent on sports during the year be 7 18000000, then amount spent on Basketball ex 
ceeds that on Tennis by 


(a) X 250000 (b) X 360000 
(c) 7375000 (d) 7 410000 


(e) None of the above 


Directions (Q. Nos. 47-50) Study the following graph and answer the questions based on it. 


Exports From threi companies over 
the 



- Company Z 


47. Average annual exports during the given period for company V is approximately what per cent of the av 
erage annual exports for company Z? 


(a) 87.12% 


(b) 89.64% 













(c) 91.21% 
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(d) 93.33% 

(e) None of the above 

48. In how many of the given years, were the exports from Company Z more than the average annual exports 
over the given years? 

(a) 2 

(b) 3 
(o) 4 

(d) 5 

(e) None of the above 

49. What was the difference between the average exports of the three companies in year 1993 and the aver¬ 
age exports in year 1998? 

(a) X 15.33 crore 

(b) ? 18.67 crore 

(c) X 20 crore 

(d) ? 22.17 crore 

(e) None of the above 

50. In which year was the difference between the exports from companies X and Y the minimum? 

(a) 1994 

(b) 1995 


(c) 1996 


(d) 1997 
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(e) None of the above 

Answers 

1. (c) 2. (d) 3. (b) 4. (a) 5. (e) 6. (e) 7. (b) 8. (c) 9. (a) 10. (c) 


11. (d) 12. (b) 13. (d) 14. (a) 15. (e) 16. (c) 17. (a) 18. (e) 19. (e) 20. (b) 

21. (d) 22. (e) 23. (C) 24. (a) 25. (e) 26. (b) 27. (c) 28. (e) 29. (d) 30. (b) 

31. (a) 32. (a) 33. (d) 34. (e) 35. (c) 36. (a) 37. (c) 38. (e) 39. (e) 40. (b) 

41. (a) 42. (a) 43. (d) 44. (c) 45. (b) 46. (a) 47. (d) 48. (c) 49. (c) 50. (c) 
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\l \ I I \ /This book of 

V v I y Fast Track 

Objective Arithmetic 

All the recruitment tests and competitive exams conducted in India, like UPSC, 
CSAT, SSC (10+2, CGL, CPOj SBI and IBPS Bank (PO and Clerk), LICAAO, 
CDS, Management and Hospitality Entrances, Railways and Police 
recruitments etc, essentially contain a significant number of objective questions 
based on Arithmetic to check the candidates capabilities to answer them. If a 
candidate desire to achieve 'success' in these tests, he must be highly skilled in 
performing accurate and fast arithmetic calculations. Accordingly, this book 
aims to develop two specific skills in a candidate : How to solve an arithmetic 
problem with accuracy and How to perform this calculation speedily? 

This book has been divided into 45 chapters. In every chapter, firstly the general 
concepts are introduced, showing the way to apply the different mathematical 
formulae and making aware of the trends of questions asked in different 
competitive exams. 

This book is specially incorporated with 'Fast Track Techniques’ to achieve fast 
and accurate solutions. At the end of chapters, there have provided with 
'Practice Exercise' with complete solution. At the end of book, there are 5 
Practice Sets to make ready to face this section in competitive exams. 

“An Authentic and Indispensible Publication to 
master the approach towards Arithmetic." 
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